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Cc. F. Wertz is Director of the Department of Water and Sewers fer 
Miami and adjacent Flerida communities. He will become President 
of the AWWA at the annual meeting next month. More data on page 18. 
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Wedge-Lock 


HANDLES INFILTRATION! 





SEALED! 


TO 
PIPE 





ROOT-TIGHT SEAL! MINIMUM INFILTRATION! 


Patented Wedge-Lock Joints are bonded to ence. . . stays in continuous compression for 
Vitrified Clay Pipe—at the factory—to bring you the life of the pipe. When you specify Wedge- 
the highest performance standards .. . the lowest Lock, you reduce infiltration and resist root 
installation costs. problems before they start ... keep installation 


One simple, easy operation and the joint’s costs down ... benefit from the guaranteed 
tightly sealed around the full pipe circumfer- performance of the world’s longest-lasting pipe. 


Write to listed manufacturers for literature or an actual Wedge-Lock demonstration 


Wedge-Lock ciay pipe 
THE FACTORY-JOINTED CLAY PIPE AVAILABLE NATIONALLY FROM LOCAL MANUFACTURERS 
Order Wedge-Lock from any of these Vitrified Clay Pipe Manufacturers: 
Cannelton Sewer Pipe Company. .Cannelton, Ind. Larson Clay Pipe Company Detroit, Mich, 
The Clay City Pipe Company....Uhrichsville, Ohio The Logan Clay Products Company. .Logan, Ohio 
The Evans Pipe Company Uhrichsville, Ohio The Robinson Clay Product Co........Akron, Ohio 
Graff-Kittanning Clay Products..Worthington, Pa. The Stillwater Clay Products Co..Cleveland, Ohio 
Superior Clay Corporation Uhrichsville, Ohio momewee 





eéhicago the NEW FLUSH KLEEN’ story 


A development of 50 years of research, engineering, product improvement . . . and customer service. 


better than ever FLUSH KLEEN’ clog-proof sewage pumping 


® Lower original cost... smaller pumps © Pumps handle clear 
and motors required liquid only 
= * ; . High Wet Strength Paper 
@ By-pass fittings allow pumps to be Absolutely reliable pump Products And Other Solids 
selected on hydraulic basis only . . . ing performance ore never a problem with the 


without reference to inflow @ Less maintenance new “FLO-THRU"* Strainer. 


®@ By-pass fittings allow greater inflow © 100% standby capacity 
capacity ® Longer pump life 


New “FLO-THRU” * Stroiner 
. «+ the heort of the FLUSH 
KLEEN® System, is now avoil- 
able with FLUSH KLEEN® 
Clog-Proof Sewage Pumps. 
Clear liquid flows continuously 
ground and through the strain- 
er without obstruction. Pumps 
hondle clear liquid only 
Patents Pending 


NEW 
Non-Slamming 


OVER 13,000 FLUSH KLEEN® INSTALLATIONS BY-PASS Valve ... red area denotes 


valve open... allowing by-passing 
to occur. 


See your nearby “Chicago” Distributor today 
.. + or write direct for full details. 


Putting tea f Work 





FOOD MACHINERY AND CHEMICAL CORPORATION 
HYDRODYNAMICS DIVISION 


CHICAGO PUMP ; 


622 DIVERSEY PARKWAY .+ CHICAGO 14, ILLINOIS COMPANY 


© 1960—CPCo.—FMC 
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SIDE DUMP BUCKET 
PRODUCES 30% MORE 


...AND IN HEAVY TRAFFIC 


Leftwich Construction Co. of Provo, Utah, is helping 
install five miles of sewer line through a busy section 
of Idaho Falls, Idaho. A No. 955 Series E Traxcavator 
with side dump bucket is loading trucks with blasted lava 
rock, clay and river gravel. Despite heavy traffic and 
tough material, the job is on time. 

Owner Jack Leftwich estimates production is more 
than 30% greater with his new No. 955 Traxcavator 
than with his former machine. “The dealer demon- 
strated the No. 955 for two days,” he reports, “and its 
speed and side dump bucket sold us. There’s not another 
machine that can beat it for production. The versatility 
and performance of our No. 955 make the profit on a 
closely bid job.” 

The speed of the No. 955 is due to many things. The 
fast hydraulic system, for instance, cuts cycle time and 
increases maneuverability in close quarters. And opera- 
tor visibility is excellent. The seat is high and the com- 
partment uncluttered. Tractor controls are located for 
convenient handling—bucket controls at the right arm 
rests are closely spaced for easy one-hand operation. 


There’s speed, too, in maintenance of the Series E. 


With hydraulic track adjusters an ordinary grease gun 
is all that is necessary to put proper tension on tracks 
Lifetime lubricated rollers require no lubrication service 
until rebuilding. The exclusive Caterpillar oil clutch pro- 
vides up to 2,000 operating hours without adjustment. 

Here’s a machine built to last. Box construction track 
roller frame absorbs the loads and stresses of tough jobs. 
Lift arms are made to stand up under heaviest digging 
and lifting. 


Your Caterpillar Dealer would like to give you a 
demonstration of the speed, versatility and maneuver- 
ability of the No. 955 with side dump bucket. Call him. 
The tougher the job, the better. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A 


CATERPILLAR 


Caterpillar end Cat are Raginteres 'redemerts of Cater (om 
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Storm Water Pumping for an Urban Expressway Sewerage Charges Finance System Operations 
Automatically controlled pump station with three How Baltimore turned to a service charge based on 
6500 gpm pumps provides drainage for an open cut water consumption as a more equitable source of 
section. Frank J. Buckiey revenue. . E. Keerer anp Riowma SKLAREVSKI 


Tapping the Potomac - . _— 
Interesting problems in planning and construction Meteetting Sun ee » Ses a Ceiting ligits follow 


result when two Maryland counties turn to the 
Potomac River for a supplementary source of water adoption of a “Master Street Lighting Plan. 


supply. Rorert J. McLeop Norns M. Raw es 


Waste Treatment for an Ice Cream Plant and Restov- 
rant ..... 82 Albuquerque, New Mezico, has realized $80,000 per 
Complete mixing activated sludge plant provides year saving in manpower by electronic control of 
treatment for wastes from a small industry. its water system. W. A. Wensrer 
Ross E. McKinney anv Dowatp ScHwinw 


The Baltimore Watershed: An Example of Good Man- Criteria for Off-Street Parking 
agement .. A method of analysis to determine if a space is 
Scientific management of forested watershed lands large enough and sufficiently accessible for con- 
results in timber revenue as well as erosion control. venient use. Wrum Marconi 
Invi~n C. Retoner anp Warter C. Susuxo 


Safety in Refuse Collection ..... LSU Tigers Now Have One of the Nation's Best 


Analysis of frequency and severity rates of acci- SE TEN LEM TNE . 154 
dents in refuse collection services, and an outline ‘ ’ 
for a realistic accident prevention program. Plastic Sewer Main Installed 

J 


J. CaRmeLt 
Sanitary Fill Reclaims Valuable Land ............... * 
Experimental Operotion of Industrial Waste Stabil- 
ization Ponds Practices in Financing Storm Drainage 


Relatively high loadings of cannery and winery . . 
wastes were possible on ponds constructed at Joint-Forming Method for Pavements 


Grandview, Wash. G. H. Dunstan anv L. L. Surre 


Two-Piece Precast Concrete Pile Caps 
Principles of Soil Engineering—Port Ii : , 
Construction applications considered cover the areas Snow Removal in the Rockies 


ke “= 
a embentment, £0 ond § Central Stores Organization and Operation .............. 
: : . A study of the problem of municipal h 

Changing to City-Wide Water Metering .................... 104 / Ame L. igumnaunnale 

Magnetic drive meters were chosen i. paae 

maintenance during the conversion peri to uni- . _ 

versal metering Eomunp T. CLoonan Contractor Produces Movie on Demolition 
Drainage Structures on the Alaska Highway .............. 106 

A review of the condition of bridges and culverts PUBLIC WORKS DIGESTS: 

after 16 years’ exposure to permafrost and muskeg 

foundation materials. W. H. Sprovorer 


Water Quality Evaluation 
With modern computation techniques, it is possible 
to project quality data to predict water suppl 
ditions in the Sand provided correct collect 
procedures are used. Earnest F. Giorna 
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WALKER PROCESS 


Details and preliminary plans 
ore available to Consulting En- 
gineers and their Architects, con- 
cerned with the design of small 
communities, subdivisions, institu- 
tions, schools, etc. 


nl 
SPARJAIR Unit installed at a large Florida 
motel to handle 25,000 gpd combined sani- 
tary ond restaurant wastes. Note proximity 
of plant to motor court. Odor-free operation 
eliminates need of isolating plont. 


WALKER PROCESS EQUIPMENT INC. 





THIS IS THE STATION THAT IS PREFABRICATED 


A PACKAGED UNIT—completely shop-fitted with quality com- 
ponents throughout. Transported to job site ready for installation. 


SIMPLIFIES LOCATION—underground operation permits use of 


Sparjair Units 














SPARJAIR UNIT — Nested Contact Sta- 
bilization Plant —an easy to operate, 
low cost, small sewage treatment plant 
that is a model of simplicity. Designed on 
a new but proven principle, the contact 
stabilization process caerates and thor 
oughly oxidizes all odors in the sewage 
and overcomes previous objections to 
locating a plont near residences, shop- 
ping areas, schools, etc. Raw sewage 
settling tanks and septic digesters ore 
eliminated. This plant utilizes a seporate 
chomber for complete cerobic digestion 
(42°, volatile remaining) of excess 
sludge. 

Simple operation with minimum moving 
parts requires only part time attention. 
Capacities from 50 to 5000 population 
equivalent. 

AEROBURN PLANTS — Package Aerobic 
Digestion; 24-hr. “Wet Burn” Aeration— 


factory @ 
engineering 


AND DELIVERED 


OL 


3i1S GOP 


existing public property such as parkways, etc. Saves cost of surface 


property and enclosing structure. 


ECONOMICAL—-saves costs and time. Prefabrication results in 
lower construction costs and less time at job site. Simply set in 


place, connect and start up. 


laboratories 
offices 


designed for installations where economy 
is @ prime factor and clarity of plant 
effivent is not vitol. As with SPARJAIR 
units, the operation is odor free and 
practically automatic; with no delicote 
biological balances to achieve and hold. 


Four standard sizes at 50, 100, 150 
and 200 population equivalent. 
SPARJPAC — Package Filter 
Plants — combines trickling and 
“wet burning” digestion in a two-story, 
compact design to provide best features 
of each type of treatment. SPARJPAC 
plants utilize DOWPAC® trickling filter 
media, developed by The Dow Chemical 
Company 

Design capacities range from 50 to 
2500 population equivalent. 

(DOWPAC is a registered trademark 
of The Dow Chemical Company}. 


Trickling 
filter 


AURORA, ILLINOIS 


ie Se) Me deomel 14-2 we | 


COMPLETE DATA, SPECIFICATIONS AND DRAWINGS AVAILABLE—WRITE 
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Zz: POINT OF VIEW 


Every Community Needs a Complete Job 
of Waste Treatment 


RIMARY TREATMENT of sewage or industrial 
waste will remove objectionable floating mate- 
rial and thereby improve the appearance of a stream. 
But it does not do a good job of reducing the organic 
load on the stream. Thus a primary plant nibbles at, 
but does not solve, the problem of controlling stream 
pollution and of making sorely needed water usable. 
Consulting engineers, city engineers and state 
sanitary engineers can and should do more hard 
selling on the need for a complete job of waste treat- 
ment. If a complete plant is installed initially, the 
cost will be greater than for primary treatment 
alone, but less than the total cost of a primary plant 
now plus a secondary plant in a few years. 

Most communities have a sense of pride and a 
willingness to do a good job. Engineers should not 
be afraid to recommend and urge what is best for 
the entire area, including that downstream from the 
treatment plant 


Proper Utilization of Consulting Skills 
Benefits Everyone 

HERE HAS been a lot of loose talk about the use 

of consulting engineers in the Interstate Highway 
System. Some folks, apparently without knowledge 
of engineering realism, seem to feel that employ- 
ment of consultants for such work is practically 
immoral 

We believe that a good engineering organization 
is an essential for every state, city and county. We 
also believe that consulting engineers should be 
employed when a job requiring special knowledge 
or skill must be done or when a volume of engi- 
neering work is required beyond the work capacity 
of the existing city, county or state staff. We do 
not think it is economical to maintain a public en- 
gineering organization large enough to meet all 
potential needs; nor do we think such organizations 
should hire specialists for a specific job and then 
either discharge them after the job is completed, 
or utilize a small part of their skills in routine work. 

The fees consulting engineers get are not large; 
as a result they normally do the work at a no higher 
cost. Their use allows the work to be speeded up. 
They supplement and strengthen existing civil serv- 
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ice staffs. Each group of engineers has its place in 
which it performs best and most economically and 
a judicious use of each results in the greatest good 
to the taxpayer. 


Conference Associations Bring 
Continuing Benefits 


HEN THE roll is called at a conference or con- 

vention of public works officials, it is always 
disappointing to note several members absent “due 
to travel restrictions.” While all public bodies and 
their responsible officials must be cognizant of ex- 
penditures, no greater return can be ga‘ned for so 
modest an investment than that made in active 
participation in the committees and associations 
dedicated to the continued improvement of tech- 
nology, procedure and standards in the public works 
field. 

The invigorating experiences shared, the problems 
compared and the bonds of fr endship established, 
send participants home with a renewed enthusiasm 
for the job ahead. No problem is so unique nor 
solution so specialized that its sharing can’t benefit 
both the giver and the receiver. By active support 
of our associations we are meeting one of our re- 
sponsibilities as good citizens of our profession. 


More Engineers for Water 
and Sewerage Departments 


ANY WATER and sewerage departments which 

do not have a full-time sanitary engineer could 
greatly profit from such a service. However, not 
ever having had an engineer, it will often be the 
case that there is no precedent and no guide for 
what he might do. Unfortunately, many young en- 
gineers lack the necessary imagination and con- 
trolled aggressiveness to develop for themselves a 
satisfactory field of work. Here is a chance for state 
sanitary engineering staffs. But the first step is not 
to persuade the community to hire an engineer. 
Initially, the important thing is to study the oper- 
ation to determine where and how an engineer can 
best be employed, and then to write a job descrip- 
tion to cover his work. If this is done, the engineer 
comes into the department with a chance to do use- 
ful work and not as a potential handy man to do 
those minor things no one else wants to do. 





PIPE THAT 

DOESN'T GET 25! of 
OLD FEET fo 

IN WET 


TRENCHES 


iit 


This cast iron pipe was installed to carry 
water to an important industrial site in 
Indiana. 


At the time of installation, weather 
conditions were severe; the trenches 
were wet and muddy. 


Still, the cast iron pipe was easily and 
speedily assembled, enabling the con- 
tractor to complete the job well ahead 
of the deadline. 


Cast iron pipe does not get cold feet 
over rugged soil conditions. Its rugged 
design, corrosion-resistant qualities, and 
bottle-tight joints will withstand the most 
severe pressures. 


Modern, cement-lined cast iron pipe 
will deliver a continued full flow of water 
for at least a century ... and rarely re- 
quires repairs or replacement. 


CAST IRON PIPE RESEARCH ASSOCIATION, 
Thos. F. Wolfe, Managing Director, 
3440 Prudential Piaza, Chicago 1, lilinois 


ie@liCAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
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The CLEVELAND JS-30 


WITH 


DIGGING WHEEL 
POWER-SHIFTS 5 FEET 
FROM SIDE TO SIDE 





Digs trench behind 
either crawler or 


anywhere within 
its 6-foot width 





Lateral shifting of the JS-30’s wheel, up to 
2% feet to either side of center, is done hydrau- 
lically under lever control at operator’s loca- 
tion, so trench can be dug at any point within 
6-foot-wide path made by the crawler. Edge of 
24-inch trench can be dug 5 inches outside 
either track, permitting trench to be flush with 
parallel pavement, curbs, sidewalks, etc. With 
wheel tilted, trench can be dug virtually flush 
with trees, poles, fences and other above- 


ground obstructions, 


10 


INSTANT LATERAL 


INSTANT DIGGING WHEEL TILT 


cuts biocking, cribbing costs 


Hydraulic power-tilting of the JS- 30's digging wheel to either side of 
vertical — a total tilting range of 14°— under lever control at the 
operator location, permits digging vertical trench on side slopes and 
in similar conditions with one crawler track on a higher level than 
the other. This eliminates the necessity of blocking, cribbing, etc. in 
such conditions. Power-tilt adds 7 inches to the outside cut of the 
digging wheel. This in combination with lateral power-shift per- 
mits digging trench virtually flush with above-ground obstructions. 
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—a trencher of amazing utility 


DIGGING WHEEL POSITIONING 
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EXCAVATES i: 2 PLUS THESE OUTSTANDING CLEVELAND FEATURES 


BELLHOLES 7 ; @ Every operation is avto- higher, more efficient spoil 
; matic, completely con- discharge. 
saves on tolled ot operator sect. © Pylley-enclosed, dual con- 


veyor drives, with instant 


trench width ° Seease coneiing One belt speed and direction 
control. 


a lever control from - 

Power-shifting and ae oak, ee © 33 positive non-slipping 
ower-tilting of the diac yr a 
S-30's digging wheel ; shift oe 3 - 

iggi © Avtematic conveyor - combinations 

are especially valuable ing for side-to-side posi- ; 

in cutting trench to tioning. © World's finest trencher 

extra width required a crawlers, 1000-hour-lubri- 
at pipe joints. This a @V conveyor for faster, cated. 

permits digging trench j 

to narrow width except ye DIGGING CAPACITY: 5 WIDTH: 6 over crawlers; 

where bellholes are 4 ‘ ronges, from 11" to 24” wide, 7’ 11” ever conveyor. 
required. By utilizing hs to 5\2' deep; to 6 wide with Speted ‘ 

power-shift the JS-30 pe power-shift. a 8’ 2" digging; 9 5” 

yeh vy ~ ye POWER: 370 cv. in. diesel  "*"® 

~ reduces slower hoe- 59 HP @ 1250 RPM. LENGTH: 27° 3”. 

work to clean-up, etc. 














the CLEVELAND TRENCHER co. 


RIT, Modern Trencher = 20100 St. Clair Avenue = « Cleveland 17, Ohio 


gs ® 
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How Lincoln, Ill., sewage plant 


SOLVED 
HEAVY 
GREASE LOAD 


PROBLEM 
with one Dorrco Vacuator’ 


aw @V 


large institution's decision to grind all its garbage 

threw a monkey wrench into Lincoln's plans for improving 
its sewage treatment plant. The institution was already 
a heavy grease contributor. Increased strength of the sewage 
would be tremendous. Calculations showed that Lincoln 
must be prepared to handle wastes equal to those 
of a town double its size! 
Could the town alter its plans, handle the heavier loads 
and do it efficiently and economically? 
It did — with the help of Dorr-Oliver equipment. In one 
major move a 26’ dia. Dorrco Vacuator was installed for 
primary treatment and the original settling tanks became 
intermediate tanks. In the first year of operation, BOD 
removal through the Vacuator ranged from 19 to 27 
averaging 22%. Suspended solids removal averaged 34‘ 
Not only that, the Dorrco Vacuator proved it could reduce 
digester requirements by pumping thick sludge averaging 
3.6% in solids content to the digester. In short, the 
Dorrco Vacuator was a vital factor in solving 
Lincoln’s problems — for years to come. 
Complete information on the Dorrco Vacuator is readily 
available. Ask for Bulletin No. 6301. Or write Dorr- 
Oliver Inc., Stamford, Connecticut, for details 
on the complete line of sewage treatment equipment 


4 
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New Name 


Tae 
SPARLING 


Booth Numbers $7 — 100 
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We look forward to welcoming you at our first 
Convention appearance since the Hersey Manufac- 
turing Company and the Sparling Meter Company 
joined together “under one banner’ 


At the Hersey-Sparling booth we can give you full 
details on the world’s most complete line of water 
measuring and control equipment for Municipal, 
Industrial and Irrigation Service. We will be glad 


to see you. 
Hersey-Sparling Meter Company; Hersey Products: 
Dedham, Mass.; Sparling Products: El Monte, 
California; Branch offices in all principal cities. 

















All over the country, municipal 
and utility plants use ROILINE 
engines in water supply 
systems, waste disposal services, 
and for power generation. 
Operating on natural or LP gas, 
or gasoline, ROILINES have 
been standard in the field 

for many years. 


MID-CONTINENT—Waste disposal power in Enid, Oklahoma. WEST—Rivera, California—deep well pumping power. 


MODEL | Bore & S. ispl. | Torque-rpm BRAKE HORSEPOWER AT ENGINE SPEEDS INDICATED 


H570 |4%x4% 570 | 457-1400... 68 86 | 104 | 122 | 139 | 156 | 172 | 188 
H844 |5%x4% 844) 644-1200/... 96 | 121 | 147 | 172 | 196 | 219 | 237 | 248 
FISO0 |6%x7 1503 | 1090- 600 | 125 | 165 | 200 | 215 
H2000 |6% x7 2004 | 1490- 650 | 170 | 225 | 270 | 290 
L3000 |6%x7 12 |3006 | 2200- 700 | 250 | 335 | 405 | 435 
13460 |7'%x7 12 |3468 |2500- 900 | 285 | 380 | 474 | 555 | 592 @1350 
L4000 |7.54x7.5| 12 |4000/3020- 600 | 345 | 447 | 550 | 635 | | 


With oil pump, water pump, magneto, air cleaner, carburetor, and exhaust muffler. Hp shown is maximum. 





















































Send for Literature * SEE YOUR ROILINE ENGINE DISTRIBUTOR 


ARIZONA, Casa Grande, Engine Service Company, Inc. OKLAHOMA, Oklahoma City 9, Carson Machine & Supply Co. 
ARKANSAS, Paragould, Wonder State Manufacturing Co. PENNSYLVANIA, Bradford, R. R. Reck Company 

CALIFORNIA, Long Beach, Engine & Equipment Company TEXAS, Houston 1, Southern Engine & Pump Co. (also in 
COLORADO, Denver, Emrick & Hill Engine & Equipt. Co. Beaumont, Corpus Christi, Dallas, 

KANSAS, Garden City, Carson Machine & Supply Co. Edinburg, Kilgore, San Antonio) 

LOUISIANA, New Orieans, Southern Engine & Pump Co. Lubbock, Farmers Supply 

MICHIGAN, Reed City, Hafer Engine Company Odessa, General Machine & Supply, Inc. 

NEW YORK, Syracuse 6, J. C. Georg Corporation Wichita Falls, Nortex Engine & Equipment Co. 

OHIO, Columbus 19, Cantwell Machinery Company WYOMING, Casper, Emrick & Hill Engine & Equipt. Co. 471 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. / New York + Tulsa * Los Angeles 


Fectories: Wavkesha, Wisconsin and Clinten, lowe 
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BEST DUMP HEIGHT 


ALLIS-CHALMERS 


IN ITS CLASS 


Loads trucks up to a foot higher 
than ordinary tractor shovels 


In its class, only an Allis-Chalmers 72-hp HD-6G can 
lift and dump your loads above the 9-ft level! And 
you get a bonus in reach, too. This 1'4-yd unit easily 
dumps over the center of sideboarded 12-yd trucks. . . 
puts loads just where you want them on stockpiles or 
when loading out over excavations. 

We’d like to demonstrate on your job in your trucks. 


move ahead with 


s : | & “3 A | 
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...power for a growing world 
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power... outstanding balance and 
stability... plus 4.1 mph reverse. 


Your Allis-Chalmers dealer will show you the 


6G’s BIG DIFFERENCE 


9 ft dump height, long reach, plus many other exclusive advantages 
make it the finest 1'/:.-yd Tractor-Shovel you can buy. 


Shown here are only a few of the important differences found 
on the 72-hp HD-6G. 

In addition, the 6G is alone in its class with the kind of 
big-tractor main frame that absorbs shock, adds to depend- 
able, long-life operations. The 6G offers you true unit con- 
struction, too . . . allowing quick replacement of clutches, 
transmission or engine without disturbing adjacent assemblies. 

Be sure the ‘big difference’’ is on your side— your 
Allis-Chalmers dealer can give you the details. Allis-Chalmers, 
Construction Machinery Division, Milwaukee 1, Wisconsin. 
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BEAM AGA 


FULCRUM §& POINT 


37% more pry-out than any in its class. Permanently lubricated truck wheels, ‘In-line’’ booms and linkage. 
Exclusive rolling leverage develops over 10'4- idlers and support rollers—exclusive New straight-line design adds 
tons of breakout because the fulcrum point is PERMA-SAFE design with Positive Seals solid-steel strength from ground 
close in behind the cutting edge. and power-saving tapered roller bearings. level to more than 9-ft dump height 


move ahead with | as + (AC) 
--- power for a growing world 





met ME SHOW YOU 


NA 


FLEX-O-LITE 


1. Ne. 831 LEAD-FREE High index of Refraction Beads and 
Best for white ond yellow signs. 


- UB 68 LEAD-FREE Medium index of Refraction Beods 
Kit. For epplication to signs in the darker pigment 


gvord rails, curbs, bridge abutments, medians, hydrants and 
other hazardous oreas where ultra-high brilliance is required. 
Many times brighter thon paint or ordinary reflectorization. 


4. TRAFFIC BEADS —Free Flowing, Moisture-Proof ond 


THE DIFFERENCE 
TRULY WHITE, 
LEAD-FREE 


REFLECTIVE 
B E A D TL 


There is a marked difference in reflective 
bead quality, determined largely by degree 
of whiteness and lead-free quality. On these 
two important factors depends the brilliance, 
reflectivity and ultimate performance of the 
product. To meet Flex-O-Lite's rigid quality 
standards, only the whitest white, lead-free 
beads can pass inspection. Add to this, tech- 
nological advances, long experience and 
manufacturing know-how and you have the 
reasons why highway signs and markers, re- 
flectorized with Fiex-O-Lite beads, literally 
leap out of the darkness to contribute greater 
safety for the motoring public . . . greater 
satisfaction and economy for you. Write for 
new brochure today. 


PRODUCTS 


Standard Beads. Tops in eye-catching brilliance and depend- 
able reflectorization on highway center lines and edge 
line markings. 

5. ALL-WEATHER AIRPORT RUNWAY SEADS — 500 
to 1,000% brighter than standard beads at angles of descent 
ranging from 10 to 30%. 

6. PLEX-O-LITE ALSO MAKES: New Positive Free-Flow- 


ing Traffic and Sign Bead Dispensers. The economical answer 
to the problem of reflective gloss bead application. Detoils 


FLEX-O-LITE MANUFACTURING CORP. 


8301 Flex-O-Lite Drive, St. Levis 23, Missouri * Factories in St. Lovis; Poris, Texas; St. Thomas, Onterio, Canede 
MAKERS OF DROP-ON, PREE-PFLOWING, STANDARD, MILITARY, MOISTURE-PROOF, HIGH INDEX AND SIGN BEADS 
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Claude F. Wertz has been 
. pia Director since 1955 of the De- 

partment of Water and Sewers, 
City of Miami, Florida, which 


, serves a total population of 
; approximately 550,000 in Mi- 


ami and fourteen other cities, 

towns and portions of unin- 

corporated Dade County. For 

Sa fourteen years previously he 
was Resident Engineer, repre- 
senting the consulting engi- 

P neering firm of Day & Zim- 

merman, Inc., of Philadelphia 


Born in Reading, Pa., he was 
graduated with a BS in sani- 


tary engineering from Penn- 
sylvania State. Following six 
years with the Pennsylvania 
Department of Health, he was 
fal with Fuller and McClintock 
and Gascoigne & Associates, 
later Havens & Emerson. In 
1933 and 1934 he was technical 
adviser for the Nichols Engi- 
neering and Research Corpor- 
ation and was Resident Engi- 
neer on the construction at 
Dearborn, Michigan, of the 
first plant-size sewage sludge 
incinerator in the United 
States. He is a registered Pro- 
fessional Engineer in Pennsyl- 
vania and Florida 
A member of AWWA since 
1924, and now Vice President, 
he will be elected president at 
the May convention. He has 
been active in AWWA affairs 
and has received many awards 
and honors, including the 
George Warren Fuller Award 
for outstanding service in the 
field of public water supply 
He is a fellow in the ASCE, 
Blaw-Knox Electroforged Grating a diplomate of the American 
Academy of Sanitary Engi- 
neers, and a member of the 
solves so many problems for so Water Pollution Control Asso- 
ciation, the Florida and Penn- 
many ind ustries. Catalog free on request. Write ee ae Few noc 
Pennsylvania Water Works 
Blaw-Knox Equipment Division, Pittsburgh 38, Pennsyivania. Operators Associations 
Mr. Wertz is married. His 
hobbies, for which he says he 


gardening and golf. 
GRATING ee 
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MUELLER. 


05 


heavy duty disc assembly that lasts and liasts! 


All working parts of these new Mueller Swing Type 
Check Valves are heavily made to assure long service 
life and dependable operation without maintenance. 

A heavy stainless steel hinge pin is used on all lever 
and weight type (shown) and lever and spring type 
check valves. This pin is extended through the hinge 
plugs to permit the lever to be used on either side of 
the body. An “O” ring an the plug prevents leakage 
around the pin 

The plain type, without lever, weight or spring, 
uses a new combined hinge pin and plug which is se- 
curely and accurately held to the body by studs and 


site features of these ne 

utemtion to detail vv 
nd engineering that 
y Mueller product. 


nuts. An “O” ring positively seals the plug to prevent 
leakage. 
Large, wear-resistant bearings and a full-width 
clapper arm hinge, used in all types, accurately and 
rigidly align the disc to eliminate chatter and vibration. 
These check been 


specifically designed for repeated opening and closing 


new, heavy duty valves have 
applic ations in water works pumping stations, water 
filtration plants, sewage treatment plants and general 
industrial plants. They are suitable for horizontal or 
vertical installation on water or oil lines. 


Write for specifications, 


DECATUR. ILL. 


factories at Decatur, Chattancega Los Angeles 
tn Canada Mueller Limited Sarnia Owtarie 


PUBLIC WORKS for April, 1960 19 
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uick, Bottle-Tight Seal 


Large, thick section gasket Bell-Tite Joint Pipe avaiiabie in 
of long-life high durometer rubber diarmeters from 3 thru 24" 
forms pressure-tight seal. in 18 foot lengths. 


Patented Bell-Tite Joint. 
Patent No. 2898131 : . 
ike. 
Wy 


\: . / 
f : \ od , 


One single 
aalelicl-lematlelel-is 
or-t-1,¢-) E-Mail -melalhy, 

- Tetet-t-t-lela am) lem elelic_s 
nuts, followers 

ro] motel eieliialel— 


ig me -lelelig-leB 


This yellow stripe, when no longer visibie, 


provides visual proof that joint is completely 
and correctly assembied. Underwriters’ Laboratories, inc. Listed 


for working pressures 
up to 350 psi. 
Ample detiection to meet casua! 
curves or grades is provided by space 
in socket of the bel. 


r cast 
IRON 


Cast iron Pipe Piants at PIPE 
BENSENVILLE, ILLINOIS ¢ BIRMINGHAM, ALABAMA +¢ COSHOCTON, OHIO 








ee 
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sRIPE 


You can Install 
CLOW BELL-TITE JOINT PIPE 


as fast as you can dig a shallow trench 


a Pictures show CLOW 20” Bell-Tite Joint Cast Iron Pipe being installed 
to provide water for a mid western industrial development. CLOW Bell-Tite 
Joint Cast Iron Pipe was selected because of its proved long life and the 
ease and speed of installation. Hulett Corporation, contractors. 





SWING 
into open bell 


> * - 
SEAL for 
pressure-tight 


joint 


~~ 
fs a GS 


LOWER 
reli sl-MlslieM ig Jalota 





JAMES B. CLOW 4 SONS, INC. 


201-299 North Taiman Avenue, Chicago SO, Iilinois 


Subsidiaries: 
Eddy Vaive Company lowa Vaive Company 


Waterford, N.Y. Oskaloosa, lowa 


PUBLIC WORKS for April, 1960 





=.» || At the new Springfield, Illinois, plant § 


e! 
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Springfield, Mineots, sewege plant in foreground, three Verti-Fle 
Clerifier Basins inset Partitioning beffies divide tenk into efficient 
vertical-flow cells. V-notched weirs control cell-to-cell ow, minimize 
short-circuiting. Eoch bosin equipped with two longitudinal and one 
cross collector. 

C. C. Larsen, district monager, Springfield Senitary District; A. Poul 
Treemper, district engineer, Jenkins, Merchent & Nenkivil, consulting 
engineers. 
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REX' Verti-Flo Clarifiers 
boost capacity, reduce space 


Thousands of dollars in valuable plant space 
were saved when consulting engineers and the 
management of the Springfield, Illinois, Sani- 
tary District selected Rex Verti-Flo Clarifiers 
for their recent plant expansion. In addition, 
their selection provides for economical plant 
growth in the future. 

Rex Verti-Flo’s unique design gives Spring- 
field over twice the capacity of conventional 
clarifiers—in the SAME amount of space. 

An exclusive operating principle provides 
this increased capacity: a system of multiple 
cells changes the flow from horizontal to ver- 
tical. The main body of each Verti-Flo tank is 
proportioned into four cells with a generous 
weir length around each. 

Another important reason why Verti-Flo op- 
erates efficiently at higher overflow rates is this: 
it allows a tank to be hydraulically balanced 
after construction. 


Easily Adapted to Existing Tanks 
Existing tanks can be readily converted to the 
Rex Verti-Flo design. Better results are assured 
and increased capacity is guaranteed. Both cost 
and alterations to existing structures are 
minimized. 


Send for Full information 
To obtain maximum capacity in any old or new 
plant, find out about Rex Verti-Flo Clarifiers. 
Write CHAIN Belt Company, 4722 W. Green- 
field Avenue, Milwaukee 1, Wisconsin. 


CHAIN BELT COMPANY 


PUBLIC WORKS for April, 


1960 








te 


Dumping through the bottom of the bucket clears sticky mo- 
terials, increases dumping height to 9 ft, 6 in. 


- —— 
Pa! 
ba 


" . ~ 
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~ 
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In scraper position the 4-in-! icods from the bottom with the 


fast, live “boiling action” of earthmoving scropers. 


Ee nnd 


’ 


Dozer moldboard is tilted forward or backward to increase or 
decrease depth of cut for precision grading accuracy 


a ia 
. ~ 
-~ ap te = : tee 


With the 4-in-1 clamshell you hove exclusive ability to “sur- 


round” loose materials instead of chasing them 


Now! Profit-earning Four-in-One 
in a 34-yard economy size 


For thousands of dollars less than ever before 
you now can profit from the unlimited job range of 
an International Drott 4-in-1! The low-cost but 
rugged International Drott T-340 4-in-1 opens vast 
profit opportunities new to the 45 hp* loader class. 
At the touch of a hydraulic control lever the 4-in-1 
does the work of a carry-type scraper, a bulldozer, 
a clamshell, as well as of a conventional loader... 
Yet, your investment is only a little more than for 


An earthmoving fleet at your fingertips! 
Prove the exclusive profit-boosting advantages of an 
International Drott T-340 4-in-1 for yourself. Your IH 
dealer will gladly demonstrate! For his name and 
specification folder, write International Harvester 
Company, Dept. PW-4, P. O. Box 7333, Chicago 1, II. 


* Maximum engine horsepower at standard conditions. 
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a single-purpose *%{-yard loader! With the T-340 
4-in-1 you can handle dozens of specialized jobs 
you can’t touch with a limited-duty rig. Operating 
costs are low because of the T-340’s rugged de- 
pendability and proven fuel economy. Output is 
high, because of the T-340’s proven ability to de- 
liver greater push and pull-power—to move bigger 
loads faster and at lower cost—than any other 
tractor in its size class! 


International Harvester Company, Chicago |, lilinois 
Drott Manufacturing Corp., Milwaukee 15, Wisconsin 


INTERNATIONAL 
DROTT 





ANNOUNCING THE NEW 


Americas lowest priced’ pickup truck ! 


up to 30 mpg! lowest priced’ pickup! 


The Falcon Ranchero is priced from $89 to 


Totally new for total savings! 
»-ton pickups!* 


Ford’s new Falcon Rancher 7 
ed's ¥ ; . tan hero $210 under competitive 
delivers up to 30 miles on a ; 

é ‘ And that’s just the start of your savings 
gallon, yet its new 90-hp Six : . , 
; d , hI Single-Unit construction saves on main 
s geare o a eal job 
is geared to Go & real jo tenance it’s tighter, quieter, with main 


There are lower costs for « 
are lower costs for ~ underbody 
near , . . 
y rust and corrosion. See your Ford dealer! 


members zinc-coated against 


tires, brakes, parts... 
everything! iaiiiaed 
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FORD Falcon RANCHERO 





big 6-foot box! 


Load capacity is more than ample 
for most pickup hauls —nearly 7 ‘9 
feet of load length with tailgate flat. 
And thanks to the low loading 
height, loading and unloading is 
faster, easier! 





Up to 30 miles on a 
single gallon of gas 


Up to 4000 miles between 
oil changes 


Diamond Lustre finish 
needs no waxing 


Low loading height 


e@ Instant-lock tailgate 
opens, closes with a 
single, one-hand motion 


Roomy comfort for 
three passengers 


Styled to capture 
admiration 


FORD TRUCKS COST LESS 


4@8S8 TO BUY...LESS TO RUN... BUILT TO LAST LONGER, TOO! 


PUBLIC WORKS for April, 1960 





“They wuz a little slow 
beginnin’... but look at ‘em 
lay Tyton now!” 


a, 


ae 


U.S. 


relet-p ap bce) el 


wis FOR WATER, SEWERAGE AND 
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everybody’s 
doin’ it 


Laying Tyton Joint® pipe, that is. This easy-to-assemble 
pipe is so foolproof even a bear can get in the act. 

Only one accessory needed—a simple rubber gasket. No bell 
holes. No caulking equipment. No nuts or bolts to 

fiddle with. No weather worries, either. Tyton doesn't mind 
wet feet .. . can be laid in rain or wet trench. 

Result: more working days, more lengths laid per man 
hour, lower installation cost. Sound interesting? 

it is! Call or write for the facts. 


U.S. PIPE AND FOUNDRY COMPANY 
Genera! Office: Birmingham 2, Alabama 


y integrated Producer from Mines 


i Biast Furnaces to Finished Pipe 


INDUSTRIAL SERVICE (zt 
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TYTON 


ONLY FOUR SIMPLE ACTIONS 





insert gasket with groove over bead in gasket seat 
a simple hand operation 





Wipe film of Tyton joint® lubricant over inside of 
gasket. Your receiving pipe is ready 











Insert plain end of entering pipe until it touches 
gasket. Note two painted stripes on end 











Push entering pipe until the first painted stripe dis- 
appears and the second stripe is approximately flush 
with bell face. The joint is sealed. . . bottle-tight, 
permanently! The job's done fast, efficiently, 
economically. Could anything be simpler? 





What other culvert material has all the 


LONG SERVICE LIFE. Drainage pipe made of Beth-Cu-Loy 
steel sheets often outlives the original need. It can then 
be lifted out and placed in a new location for additional 
years of service. The copper content of the steel base, along 
with a heavy zinc coating, give Beth-Cu-Loy sheets a very 


high resistance to corrosion 


MEETS AASHO SPECS. Beth-Cu-Loy culvert sheets conform 
in every way to AASHO standards. Bethlehem furnishes a 
sheet manufacturer's certihed analysis and guarantee, which 


includes the average chemical composition by ladle analysis 


EASY TO INSTALL. Light enough to be laid without special 
equipment. Long pipe lengths reduce the number of field 


JOINTS, Spec i uj laying 


FIELD JOINTS IN MINUTES. No sealing 
compound needed, no mortar to set. Just a 
connecting band of Beth-Cu-Loy secured around 
the joint with a few turns of a wrench on the 


bolts... it's no more complicated than that 
For strength 
economy 


eye-appea/ 





advantages of corrugated Beth-Cu-Loy sheets ? 


SIMPLIFIES GRADE AND ALIGNMENT. Because it is made LESS COSTLY TO SHIP. Corrugated steel drainage pipe 
of steel, a Beth-Cu-Loy drainage structure is highly resistant weighs a lot less per running foot, thus lowers shipping 
to fracture, needs no feather bed. Flexible enough to conforn charges. Here, more than a quarter of a mile of Beth- 


slight changes in grade and alignment Cu-Loy is handled on one truck trailer 


FLEXES WITH FILL. Pipe made of corrugated Beth-Cu-Loy 
steel is flexible transversely as well as longitudinally, thus 
can enlist the aid of surrounding material to support 
imposed loads. The drawing shows how a vertical load 
produces pressure against fill at points A and B, setting 
up counter-loads which largely offset the forces through 


the vertical axis. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


Export Dustribwter Bethlehem Stee! Es port Corporation 


BETHLEHEM 
STEEL = 


' 


all Yj 


H 
WY 





44 
‘A 
Me, 


. 
‘ 
> 





30 years from now... 


courtesy of Johnson Molor 


Bowerston Shole Co. 
Bowerston, Ohio 


TRANSLOT 


Texos Vitrified ee Co 
Mineral Wells, Texos 
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HOW WELL WILL YOUR 
TREATMENT PLANT 
STILL BE SERVING? 


Unpolluted water in ample supply is a 
priceless asset to any community, indus- 
trially and for recreation. To end stream 
pollution, more and more trickling filters 
are being built . . . more than any other 
type. 


TFFI Vitrified Clay 
Trickling Filter floor 
underdrains are best 


Inatailing TFFI eoitrified clay 


floor bocksa at Somerset, Penn. 


The most vital part of trickling filters is 
the underdrain system. Failures here spell 
real trouble later. But when the floor is of 
TFFI Specification vitrified clay blocks 
this is guarded against. It is inherent in 
Cl4y to resist successfully the ravages of 


DICKEY 


W. S$. Dickey Cley Mig. Co. 


Konses City 6, Mo 


ARMCRE 


Ayer-McCorel Clay Co., Inc. 
Srozil, | 
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Pomona Terra-Cotta Co. 
Greensbor 


A big reason for preferring them is that on 
the basis of past performance many trick- 
ling filters will still be operating as well 
30 years later as when first installed. No 
other type is easier to add to if growth 
exceeds original estimates. 


< a7 
Fe. 


acids, alkalis and bacteriological action. 
TFFI clay blocks are made in modern 
plants under rigid controls of quality that 
no substitute material can even approach. 
(Only with them do you get a 50-year 
Guarantee. ) 


Pittsburgh 22, Pe. 
327 FittW Ave. 
Natco Corporatioa 


TRANSLOT 


Cennelton Sewer Pipe Co 


oe, Ne. Cor. Cennelion, | 


31 





E quipment and 


Materials for your 


PUBLIC WORKS 


The engineering information in 
these helpful catalogs will aid you 
in your Engineering and Public 
Works programs. Just circle num- 
bers you want on the reply card, 
sign ond mail. This free Readers’ 
Service is restricted to those active- 
ly engaged in the public works 
field of cities, counties or states. 


NEW LISTINGS 


Hard to Select 

A Standby Electric Plant? 
519. With this t hure 

4 must” for t oo w * 

' , gives suggec 

and designing of the standby 

D. W. Onan and Sons, 

Ave., S.E., Minneapolis 1 

reply card. 


Small Tandem Rollers 
Seve You Time and Money 


ton 
variable weight r 
Also tells 
matic-tir 


New Chemical Feeders 

by an Old Firm 

529. These pumps, 

titive accuracy t 1%, 

lumes f fiui into high and 
New Catalog 200 tells 

American Meter Co., P 
nt Ave., Philadelphia 1 

ard number. 


repe 
fiuid 
ter Nl 
systems all 
im 


Self-Priming Sump Pumps. . . 

530. . that save floor space thr 
design and permit use of less horsepower, with 
lower cost and more capacity, described in 
Bulletin SP-591 available from Marlow Pumps 
Division, Box 200, Midland Park, N.J., of 
ircle number on card. 


wh new 


Watertight Concrete 
for Average Conditions . . . 


. can be simply and inexpensively 
specifications in Master Builders 
are followed. This 6-page booklet 
covers basic requirements for reducing perme 
ability, shrinkage, bleeding and segregation 
Write to The Master Builders Co., Cleveland 
3, Ohio, or circle number on the card. 


achieved if 
Bulletin P-496 


Continuous Logging 

of Water Works Dota .. . 
538. ‘ 

DATA-MASTER. A 

Brian, Inc., 85 Ha 


N y 


Highway Hazard Warnings 
545 . 


the wh © st a 
se them Latah 

such forma 

torches, satiety suggest 

R. E. Dietz Co., 225 

N as © car nur 


ea ere ne a 


New Grader Bulletin Available . . . 


c« 


S pect 


tures ts e 


eatt » 
r-Warco motor grade 


r-Warco ( N 


4 


To Insert Valves Under Pressure . . . 


555 ote 
his st M 


Pipe that Baffles the 
Most Determined Roots 


‘ ‘Oras ask « Mi 
375 Park Ave 
the card-numilx 
To Dig or Lift with High 
Efficiency and Low Cost 
5seP. Fis K 
A nat a for P 
ms address > ¢ 
circle car 


ulleti 
lowa, 


Need Engineering Data on 


Diatomite Vacuum Filter Plants? 


578. There is a cher 
bulletin that will pr 

perators of swimming 

ndustrial water plar 
B-1-F Ir Inc., 


Providence 1, R. L, 


. 


lustries, 


Concrete Pressure Pipe .. . 


591. 
made by 
illustrated and 
attractive 24-page booklet that 
layers will appreciate Just 
Brothers Co., 1932 E. Monument 


1, Ohio, or circle the card 


and al f 


Price Brothers ‘ 
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S 
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e., 
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PROGRAM 


For Rain, Turn the Valve. 
$80 Make » 


wn 
whe wa t 


“ 
Ma 
set address 
West Lake 5St., 
< a card 


"The Importance of Timely 
Spring Maintenance” .. . 
5a4 


s the 


Don't Fool Around with Weeds 


—Eliminate Them 
$99. With An 


a ‘ story 7 
ng, address AMCHEM 
I r« : 





MORE LISTINGS ON 
PAGES 34 TO 51 





Save Money While Pumping Sewage 
or Storm Water 
6. 3 


cw 
ects 
ters 


: 


Engines for Your Netural Gas 
oe | lete ' fr « 


To Heot and Re-Mix 


Stockpiled Asphalt 
654 the Wy 


Ta 


e¢ HEAT-A-MIX 
I New 


cave labors 


bes 


age re desert 











Elgin. “We selected internctional becouse we needed heovy- 
duty engines thot would keep working under extremely dusty 
conditions,’ reports Chief Engineer Robert Schmidt, Eigin 
Sweeper Co. 


ENGINEERS SAY IT... 


public officials agree 


“International engines provide 
excelient power tor heavy-duty 
municipal equipment” 


More and more, public works officials specify IH 
power, to make sure they get expertly engineered 
and perfectly matched equipment for all municipal 
needs. And specifying an International engine usu- 
ally agrees with the manufacturer's preference for 


IH power. Equipment builders prefer International _ 


engines for many of their products, because this au- 
tomatically gives them the dependable, economical, 
trouble-free performance their customers demand. 
And you, as the customer, get these built-in benefits 
every time you specify International power. 

The broad line of low-cost IH power extends this 
efficient performance to every municipal applica- 
tion. When you approve International engines for 
generators, pumps, construction and maintenance 
machinery, or auxiliary units, you get more years of 
dependable power for fewer tax dollars. A wide 
variety of accessory equipment lets you further 
match the power to the job. 

There are 32 engines in the International line— 
16.8 to 385 max. hp—gasoline, LP gas, natural gas 
or diesel. See your IH Engine Dealer or Distributor 
soon. Discover what International power can do 
for youl 
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INTERNATIONAL’ 


International Harvester Co., 
180 North Michigan Ave., Chicago 1, Mlinois 
A COMPLETE POWER PACKAGE 





To order these helpful booklets check the reply card opposite this page. 


NEW LISTINGS (Cont.) 
The Perforated Pipe You 
Have Been Waiting For 


619. The new asbestoscement pipe for 
subsurface drainage of streets, highways, air 
ports, flood control projects, plant sites. Has 
great crushing strength with outstandingly good 
weight-strength ratio. Write for literature 
Transite Underdrain Pipe to Johns-Manville 
East 40th St., New York 16, N. Y., or circle 
the number on card 


“Rip the Daylights out of 


Masonry Sawings Costs” 
635. What to do it with is fully 

in new literature “New from Truc on 
machines, bits and accessories also conerete, 
masonry and stone saws and diamond blades 
Address Truco Masonry Drilling Divisior 
Wheel Trueing Co., 320 West Davisor 
Detroit 38, Mich., or circle number on our card 


Make Your Concrete Sewers 


Still Better... 

ah ~¢_¢ by using TYLOX gaskets ix 
the joints. Rubber and neoprene, available for 
all pipe sizes, afford qu kly made, watertight, 
flexible, durable and chen 
New 20-page brochure x Rubber Gaskets 
covers all these advar s in detai idress 
Hamilton Kent ent 
circle the card-numlbx 


ally-resistant joints 


Need a Flow Meter? 


Here's a New One... 
642. ... t© meet 

accurate and dependable instrument for measur 
ing open-channel sewage f mpact, rta 
ble, mechanically erated external 
power Interchangeall« ar scales for 
various flumes and weir r er features 
Get Bulletins 24 and 28 fros eupold & Stev 
Instruments, In 444 Glisar 
Portland 13, Oregor : } rd 


TENNANT MODEL 100 is ovailable with cab, power steering, flashing lights, rotating beocon, etc. 


Now...a new way to 
sweep up ALL the dirt 


You’ve never seen such clean sweep- 
ing as you’|l get with the TENNANT 
Model 100 Vacuumized Sweeper. 
Powerful pickup. Cleaning a 7’4” path, 
this remarkable new sweeper gets 
virtually all the dirt. Particles fine 
as 5 microns (far smaller than 
human eye can see) are caught by 
the huge 540 sq. ft. filter. 


Ne dust, ne woter. Since the Model 
100’s powerful brush-and-vacuum 
system captures the dust, there’s 
no need for water spray .. . there- 


fore no unsightly mud streaks, no 
winter freeze-up problem. 

Many wses. Short (10'2") turning radi- 
us and ultra-clean sweeping makes 
the TENNANT 100 ideal for down- 
town areas, alleys, parking lots, 
tunnels, bridges, air terminals, bet- 
ter residential areas . . . wherever 
you want really clean sweeping! 


WRITE TODAY for complete specifica- 
tions and performance data. G. H. 
Tennant Company,755D N. Lilac 
Drive, Minneapolis 22, Minnesota. 


VACUUMIZED 
SWEEPERS 


Here's a King-Sized 
Sucker-Upper . . . 


that will rid your streets and 
leaves, litter and other bulky ma 
record time. Cleans catch basins 
Bulletir ’ 738 6S 


t motofired SS 


minutes 


Make Your Concrete Defy the Seasons. 
658 A new pocket-size booklet. describes 
| lustrates all the good things Wyandott« 
Calcium Chloride can do for your concreting 
faster hardening, high carly strength ' 
eased final strength and workability-—to name 
» tew Get your oy trom Wyandotte 
Chemicale Corp... Wyandotte, Mich © circk 


the mber above 


Sludge Removers for Tanks 


of Any Size or Type 

659 The Rex Unitube 

ver is described as 4 pr 

ndustry. Bulletis $41 shows 
an be applied to tanks of any size 
Chain Belt ( Milwaukee 


Where to Get Those 


Indispensable Traffic Cones 
663 Why you need 


useful, with full 


em 


ther where they 


Diese! Electric Plants 
Engineered for Your Needs 
66. New 2, and 7.5 kw Dic 
’ and illustrat . 


These Crosswalk Markings 
Outlest Paint 6 to 8 Times 
676. Crosswalk markings of Pers 
Ay t Ee 


Spiraflo Clarifiers for 
Water and Waste Treatment 
4679 age Bul . 


Lakeside Engineering 
sigr 


e reply ca 


Boost Your Community's 
Leadership in Today's Boating Boom 
606. How t e bus 

Standar Sree! They nvite 


that w 


this ‘ . 


ie 


ara 
al S 


\ ' eck 4 


pot the Loafers! 
687 Serwie Re 


street sweeoe 


You are not Seeing Double 
668. The Weil submersible sewage 
surr pumps actually fer «a hoice of tw 
rm, two contr MICRO switch controls 
and stop pumps, alternate pumps, and t 
le high wate slarm. Get Booklet SES 
t mplete engine:ring information from We 
Pump Co., 1526A N. Fremont St., Chicag 
Il., or circle card number 


This Mower Hurries to Work 
693 Travels 40 mph ir te cagerness 
m the b. Mows at up t te 


there Has too many desirable 
tir 


feat 
here, so learn them all by wr 
specifications ¢t Topeka Hiway 
P. O. Box I ins 


number mn card 
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ALL VEHICULAR 

TRAFFIC UNTIL 

THE ALL- CLEAR 
SOUNDS. 
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THE BEST WAY OUT OF 
BOW AND ARROW DAYS 


Is to use the card system below for getting 
helpful new literature on modern-day products 


®@ Each item has a number 
®@ Select the ones of value to you 
® Circle the numbers, sign and mail 
® No postage is needed 


USE THIS CARD to get detailed information... . . dee 1960 


Please send me literature on the following items described in PUBLIC WORKS: 

Readers’ Service Booklets Appear on Pages 32 to 51 

20 22 24 32 34 40 41 42 S51 56 64 76 83 94 95 108 109 

122 127 129 130 131 136 141 142 159 163 165 167 172 180 188 190 202 

214 216 217 218 226 229 232 240 255 277 280 288 293 305 308 315 

326 330 331 342 343 365 370 372 378 379 384 394 409 411 417 425 

438 451 452 461 475 486 492 499 503 510 519 521 530 535 537 

545 547 555 556 557 564 567 569 571 578 580 584 586 591 595 596 599 600 
610 616 618 619 622 626 635 642 645 649 651 652 653 656 658 659 661 663 
664 665 666 676 677 679 684 686 687 688 689 691 692 693 694 695 696 698 699 


New Equipment Items Appear on Pages 202 to 207 
4d 4-2 43 4-4 45 46 47 48 49 4-10 4-11 4-12 4-13 4-14 4-15 4-16 4-17 4-18 
4-19 4-20 4-21 4-22 4-23 4-24 4-25 4-26 4-27 4-28 


Name (Please Print) 
Occupation 
Street 
City 








For prompt 
results, mail 
this card 


State today. 


NOT GOOD AFTER MAY 15, 1960 





























Meetings and Conventions 


Association of Highway Officials of 
the North Atlantic States 
Bellvue-Stratford 

Philadelphia, Pa. Mar. 30-Apr. 1 


New Jersey Section 
Water Pollution Control Federation 
Traymore Hotel 
Atlantic City, N. J., Mar. 30-Apr. 1 


New York Section, AWWA 
New York Sheraton Inn 
Binghamton, N. Y., Apr. 5-7 


Missouri Section, AWWA, and Uni- 
versity of Missouri Conference on 
“Water Softening and Stabilization” 

Columbia, Mo., Apr. 6 


Kansas Section, AWWA 
Broadview Hotel 
Emporia, Kan., Apr, 20-22 
Nebraska Section, AWWA 


Cornhusker Hotel 
Lincoln, Nebr., Apr. 20-22 


California Section, AWWA 
Mark Thomas Inn 
Monterey, Calif., Apr. 22 


Virginia-DC-Maryland 
Chapter, APWA 
George Mason Hotel 
Alexandria, Va., Apr. 22-23 


Kansas Section 
Water Pollution Control Federation 
Broadview Hotel 
Emporia, Kan., Apr. 22-24 


Conference on Algae and Metropoli- 
tan Wastes, R. A. Taft Sanitary En- 


gineering Center 
Cincinnati, Ohio, Apr. 27-29 


Arizona Section, AWWA 
Pioneer Hotel 
Tucson, Ariz., Apr. 28-30 


Montana Section, AWWA & 
Water Pollution Control Federation 


Northern Hotel 
Billings, Mont., Apr. 28-30 


Purdue Industrial Waste Conference 
Purdue Memorial Union Bldg. 
Lafayette, Ind., May 3-5 


Pacific Northwest Section, AWWA 
Benson Hotel 
Portland, Ore., May 4-6 


ower 
, D. C., May 10-12 


National AWWA 
Americana Hotel 
Bal Harbour, Fila., May 15-20 


Western Public Works Conference 
Fresno, Calif., May 16-18 


Central California Chapter, APWA 
Hacienda Motel 
Fresno, Calif., May 16-18 


Air Pollution Control Association 
Hotel Netherland-Hilton 
Cincinnati, Ohio, May 22-26 


National Society of 
Professional Engineers 
Statler Hotel 

Boston, Mass., June 8-11 
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No Postage Stemp Necessary if Mailed in the United Stetes 








PUBLIC WORKS Publications 
200 South Broad Street 
Ridgewood, New Jersey 


Penns Section, AWWA 
Hilton Hotel 


Pittsburgh, Pa., June 14-17 


Virginia Section 
Water Pollution Control Federation 


John Marshall Hotel 
Richmond, Va., June 15-17 


Lorraine Hotel 
Madison, Wis., June 15-17 


Ohio Section 
Water Pollution Control Federation 
Neil House 
Columbus, Ohio, June 15-17 


lowa Section 
Water Pollution Control Federation 
Ottumwa Hotel 
Ottumwa, Iowa, June 15-17 


ASTM 
Chalfonte-Haddon Hall 
Atlantic City, N. J., June 26-July 1 


American Public Works Association 
The Coliseum 
New York, N. Y., Aug. 14-17 


institute of Traffic Engineers 
r Beach Hotel 
jcago, Ill, Sep. 11-15 


Water Pollution Control Federation 
Philadel Sheraton Hotel 
Phi Iphia, Pa., Oct, 2-6 


American Public Health Association 
San Francisco, Calif., Oct. 31-Nov. 4 





PALM SPRINGS, CALIFORNIA uses its Huber-Werco Maintainer with berm 
leveler attachment on street maintenance. In one single operation it grodes and 
levels berms which previously required two passes of their larger motor groder 





WARCO 











VERSATILITY and year ‘round performance are 
two important benefits of a Huber-Warco Main- 
tainer. The basic machine has a nine-foot power 
sliding moldboard for routine grading work. 
Hydraulic controlled attachments quickly convert 
the Maintainer for service as Bulldozer, Lift- 
Loader, Scarifier, Berm Leveler, Side Dozer, 
Broom, Patch Roller and Snow Plow. 


TORQUE CONVERTER combined with 451 H.P. 
gasoline engine gives plenty of power for tough- 


HUBER-WARCO 


Nine Mochines /n One” 


est jobs. Converter reduces shock loads, pro- 
longs machine life, increases work capacity and 
cuts fuel consumption. 


WORKING SPEEDS range from 1.7 to 8 M.P.H. 
Travel speed is 21 M.P.H. for quick movement 
between jobs. Weight is 6,250 lbs.—7,205 Ibs. 
with calcium chloride in tires. 

A complete line of optional equipment, in addi- 
tion to the hydraulic attachments, is available 
for the Maintainer. 


A trusted product name backed by respected distributor names from coast to coast 


= = 


35 Ton + 446 Ton 
Retractable + 5-8 


Ton + 810 Ton + 
8-12 Ton + 10-14 Ton 


Standard transmission 
models from 83 to 160 H.-P. 
Vocgse comventer one mower 


transmission models 
from 102 to 195 HP. 


rc cy 


3-WHEEL ROLLERS MAINTAINER 


10-Ton + 12-Ton + 
14Ton Standard Weight 
10-12 Ton * 12-14 Ton 
Voriable Weight 


HUBER-WARCO COMPANY Marion, Ohio, U.S.A. 





To order these helpful booklets check the reply card opposite page 34. 


Keep Communication 
Right Under Your Hat... 

567. with this new-type miniature 2 
transistorized radio system. With it you 
never out of touch with jobs or personnel. TE! 
PATH Systems can be_ worn like clothing 
license required for mec type Wr 
literature to SEISCOR, Box 1590, Tulsa 


Literature on Reflective Glass Beads 
571 Gian Seam r traffic signs and s 

name + lescribed im literature a 

trom FLEXOLITE ) > CORP 

FLEX-O-LITE RIVE P Box 3 

ton Br St. Lowis . 8 

of refraction glass beads 

backgrounds and UB 68 me 

f glass beads r f 


Measure Water Accurately 


In Open Ditches and Channels 
694. Parshall Measuring Flur 

ly used by Irrigation Companic Far 

ies and Industries 

sures accuracy with 

for lt 134 


Literature on 
Concrete Gunning Equipment 
695. , The application of gunned 


c qui ment used for mixing the 
this peration is d 
furnished w th 
Kansas City 8, M aay 
Catalog on Utility 
Bodies and Equipment 
698. General Service 
es: Line 


Constructior 


\eria 


WATER WORKS 


Equipment For Water, Sewage 
end Industrial Waste Treatment 


The complete line of Jeffrey equip 
ment for treatment plants is covered in a at 1 
Con 952 available from The Jeffrey . 
columbus 16, Ohio. Check 
information om bar and disc 
oll water screens, 
ors, ga grinders, 
chemical feeders, bucket 
movers to mention some of the equipment. 


the reply card 


How Eleven Cities 
Installed Water Meters 


54. This &page bulletin describes the plan 
aing and operational procedures used by 1! 
water departments and companies in the in- 
stallation of about 200,000 water meters. Check 
the reply card or write The Ford Meter Box 
Company, Inc.. Wabash, Ind., for methods of 
installation and rate cards 


Convenient Reference Manual Cevers 
Cest tron Pipe, Volves and Hydrants 


76. An 80-page manual, issued by R. D 
Weod Co. Independence 5Sq., Philadel hia 5 
a presents specifications for “Sand-Spun™ 

irom pipe and fittings, outlines types of 
joints available, lists dimensions and weights in 
eoovenient tables and includes, in addition, ful! 
engincering data om the Mathews and R. PD 
—— fire bydrant and R. D. Wood gate 

vee 


Automatic Engine 
Control Equipment Manual 


Elevated Tanks and 
Other Storage Facilities 

32. Specification sheet covering clevated 
tank sites and design and illustrated brochure 
available from the Darby Cors.. Ransas City 
1S, Kansas. 


Rapid Sand and 
Pressure Filter Data 
109. Ra 


I 
\ 
, a 


information on Service, Volve, 
Roadway and Meter Boxes 


122 Literature on specifications covering 
‘Buffalo’ service, valve, roadway and meter 
boxes, and adjustable valve boxes for water and 
gas bas just been released from Buffalo Pige 
& Foundry Corp, Box $5-Station B, Buffalo 7, 
N.Y. Check the reply card for your informe 
tion om these walwe boxes 


For Holideys thet are Not Fun 


127 Holidays om pipe atings, that . 
fied out what these Holiday Detectors can do 
to spot actual or potential trouble im buried 
pipe. Surprisingly simple and efficient. Get the 
full facts by writing for literature, to Tinker 
& Rasor, Box 281, San Gabriel, Calif... of circle 

r card-number for us to get it for you 


When You Need Water Stops 
129. Have all the facts as contained in 
free 4}-page book MRG 622 of the Gates Rubber 
9 S Broadway, Denver, Colo. Ask them 
we will get it for you if you carecle 


their number om card bereir 


Brass Goods for the 
Water Works of Americe 

198. The McDomald lime goes all the way 
from curb stops to goosenccks poration stops 
couplings—-cverything pertaining to service con 
nections. Catalog B 100 and PB 60 with much 
valuable data available from A. Y. McDonald 
Mig. ¢ th & Pine Se Debuque, lows 


ALL ‘SHOOK UP” 
DECIDING ON AN 
AIR COMPRESSOR? 


Take ‘Hardrock Smitty's'' advice and 


GO SMITH! 


There s a complete line of Smith compressors ranging in size from 45 cfm to 
125 cfm im both portable and stationary models. The Smith compressor is de 
signed and built to deliver years of trouble free service under all condihons 


© low initial cost 


© low operating cost 
® easy maintenance 


Compare price . . 


you'll go Smith! 


Ask your dealer for an ‘‘on the job” demonstration. (write us for 


complete information and the name of your nearest dealer) 


36 


simple, compact design 
quick starting 
inal , 


compare job results 


GORDON SMITH & COMPANY, INC., Bowling Green, Ky. 
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handies many 
scattered jobs for 
Portland water district 


During the first year this 5,000-lb. operat- 

ing capacity “PAYLOADER’ tractor-shovel Front-mounted Hough-Wain-Roy bock-hoe has maximum 
was owned by the Portland (Maine) Water reach of 12’-8" below grade; digs and dumps a full 90° 
District it was used exclusively as a loader right or left—enables it to operate in congested oreas 
for clean-up work. At that point, however, with minimum interference to passing traffic. 

the real value of this versatile machine was 

‘discovered” .. . . easily interchanged 

attachments make “PAYLOADER the most 

useable equipment avatlahle today! 


A Hough-Wain-Roy hydraulic back-hoe 
was obtained for their “PAYLOADER™ and, 
as Supt. J. P. Hennings of the Portland 
District says, “We find the bucket to back- 
hoe or vice-versa change-over fast and very 
easy". Mobility of the “PAYLOADER” “‘is 
another big advantage in our work . we 
use it chiefly in jobs involving less than 100 


lineal feet of excavation and frequent 

changes of location are required. We also 

find this unit takes up less space in the street H (0) (U) & H 
during operation.” 


Recently, on a 1,000-ft. street widening Se aeeeian sae 

project, the “PAYLOADER™-back-hoe combi- SUBSIDIARY — INTERNATIONAL MARVESTER COMPANY 

nation installed 24-ft. trenches, 5-ft. deep 

and 24-in. wide, to replace old laterals. ny te yp aly ay ty ge Co. tmeryvile’® 
After the pipe was laid, a back-fill blade 
was attached to the hoe so the “PAYLOADER™ 
was able to take care of the entire back- 
filling operation too. 


THE FRANK G. HOUGH CO. in| 


THE FRANK G. HOUGH CO. 

761 Sunnyside Avenue, Libertyville, il 

. a - Please send data on complete “PAYLOADER" tine 
For even more “PAYLOADER” usefulness, and attachments 

check this list of available attachments: Nome 

Drott 4-in-1 bucket, black-top spreader, 

street sweeper, leaf loader, side boom, 

rotary, “V" and blade plows. See your 

nearby Hough Distributor for complete 

details. 
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To order these helpful booklets check the reply card opposite page 34. 


This is what makes thermoplastic PERMA-LINE different from old fashioned 
marking methods: It's there when you need it most, whatever the season 


For long lines or crosswalks, in any climate, PERMA-LINE is unsurpassed 
for high visibility, durability and guaranteed safety protection 


PERMA-LINE applies with amazing speed. It dries almost instantly, without 
disrupting traffic. That's why modern, all-season PERMA-LINE—and only 
PERMA-LINE —can meet the strict standards of safety demanded by the new 
Interstate Highway System 


For economy and permanence, Traffic Engineers know: “Whatever the season 
if there is a reason for any safety marking, there is a better reason for 


PERMA-LINE.” 


VEON CHEMICAL CORPORATION + 22-09 BRIDGE PLAZA NORTH + LONG ISLAND CITY 1, WY. 


For your free copy of NAME TITLE 
our brochure showing 
latest installations and ADORESS 
specifications, return 
this coupon city 


Here's a New Note in 
Filter Cleaning Equipment 


202. Just announced, a new S-Type Filter 
Arm that is reported to increase filter cleaning 
efficiency by 25 to 30%. Doubles the agitating 
impulses and improves your plant performance 
strikingly. Adaptable to present installations, 
too. Write Palmer Filter Seuloesent Co., Erie, 
Penn., or circle reply card 


U. S. Tyton Joint Pipe 

210. An cight page booklet on centrifugally 
cast, Tyton Joint® pipe for water or other 
liquids is available yton Joint cast iron pt 
is provided with a simple, sturdy and tight 
slip-on type of joint. Illustrations show details of 
joint and method of assembly. Write U. 5 
Pipe & Foundry Co.. Birmingham 2, Als., or 
check the reply card 


Complete Catalog and Reference Dare 


en Valves and Fittings 


211. The entire M & H lime of 
accessories for water works, 
and fire protection are 
ally detailed to Catalog 52 
teed ty BS Ee See 
. Ale. In addition to complete date on these 
. there are many pages devoted to 
ful engineering data Every designer should 
have & copy. 


Bell and Spigot Jomt 
Leaks Quickly Repaired 


24 Broken water main can quickly be 
repaired when you have “Skinner-Seal” Split 
Coupling Clamps on band. Leaky bell and spigot 
joints are made lastingly tight with Skhinner- 
Seal Bell Joint Clamps. Get Skinner Catalog 
GW sow-—thie handsome 48-page book shows 
how to make every type of pipe repair and 
covers a complete line of clamps to do the job 
quickly and easily. M. B. Skinner & Co. South 


nd 2 Ind 


Ceteleg on 
Dewatering Pumps 
7%. Centrifugal js 


dewatering jobs are ” we 
from The Jaeger Machine Co Ce. + oe 


St, Columbus 16 
and performance tables are = Oe 
the reply card. 


Clow Bell-Tite 


Cost Iron Pipe 

280. Laying water mains is caster, faster 
and more economical with Clow Bell-Tite joint 
cast iron pipe. Joant employe a single 
gasket as the only sccessory. Com 
available in illustrated literature from 
B. Clow & Sons, Inc. P. O. Box 6600-A, 
Chicago 60, IIL, of check the reply cord 


Woterworks 


and Municipal Castings 

293. Meter boxes and covers, yokes and 
couplings, service boxes and manhole covers are 
covered in 24 « catalog. Check the resly 
card of write i. W. Clark Co.. Mattoon, TIL, 
for full specibeations 


De You Know the Value of the 
V-Notch? 


A new booklet telle what you want 
about how chlorine feeding can be 
regular and precise as the sunrise 
“The V-Notch Story” direct of Wallace 
Inc., 25 Main St., Belleville 9, 


r check the card-number 


There's More than One Way 
te Dig a Trench 


318. Arps Corporation lets » hoose 
The ARPS tractor-mounted Trench Hi m makes 
it cheaper, better t wn your wn trencher 
Digs to 7 feet deep, 20° wide Trench-Devwil 
M-A has 7 appealing new features Smaller 
Trench-Devwil + keeps you from sending « 
man to do a boy's work Write Arps Corp.. 
New Holstein, Wis r check the card for ba 
letins 


Centrifugal and Turbine Type 
Pumps For Water and Sewage Plants 


323. Turbinetype pumps, close or fiexible 
couple drive, and eal cantien centrifugal 

are described in Catalog M available from 
Aurora Pump Div., The New York Air Brake 
Co., 636 Loucks St., Aurora, Il Incheded is 
a pump selection guide and spigot pipe. Check 
the reply card 
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over 
To KWH 
~ per gallon 


- Superior 80-SX-8 Diese/ 
at Princeton, Missouri, produces 
15-25% more power per gallon 
fuel oil than comparable 

engine - generators / 


Upper  arins 


gmormes 
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For the past three years, Consumers Public Service Company 
of Brookfield, Mo., has achieved remarkable fuel economy 
with a White Superior Model 80-SX-8 engine-generator packace 
installed at Princeton. The Superior is rated 1440 HP at 

360 RPM and drives a generator of 1000 KW capacity. This 
dependable combination produces over 15 KWH of electricity 
per gallon of fuel oil, which is 15-25% more power per 

gallon than comparable engine-generators commonly produce! 


Superior’s highly developed open chamber combustion system 
and a competitively-aimed series of exclusive design develop- 
ments and refinements account for this thrifty performance. 
Moreover, the high KWH/gallon will remain consistent, because 
Superior is a rugged, heavy-duty, low-speed engine. It will 
not eventually “loosen up”—like lightweight, high-speed 
engines often do—causing a gradual drop in power output per 
galion. Superior’s economical operation goes far beyond fuel 
savings, too. Extreme design simplicity eliminates high mortality 
parts... means fewer replacement parts required, reducing 
maintenance and repair to a minimum. 


Model 60 and 80 Stationary Diesels, six or eight cylinder, 
can be furnished as diesel, dual-fuel or gas engines. They are 
one segment of a complete line of Superior engines ranging 
from 190 to 2150 HP, or 150 to 1500 KW. White can 
custom-engineer a Superior to your exact requirements and 
apply its extensive experience with automatic, unattended and 
remote control operations to your probiem! 





WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY 
Plant and General Offices: Springfield, Ohio 





To order these helpful booklets check the reply card opposite page 34. 


Never Mind Your Lagoon Depth 385-HP Engine For Standby 
326. If you want to get air into any ; Pumps and Generator Sets 


i aor - a _ 372. International 385-bp compact heavy 
| t , h h hissolves : “ 
br on a3 os wt ppl, Breen * duty 4-cycle, 6-cylinder engine is well illustrated 
= See See er = ap. Bulle m literature from international Construction 
520 fro fileo ' - 

ok ae = oe oa : nate, Equipment, International Harvester Co., 180 
North Michigan Ave., Chicago 1, Il Check 
the reply card for tull specifications 


Helpful Dete on 
Water Meters Trenchers for Water 


330. It is to the interest of every water Cons 
works superintendent and engineer to have full and Sewer Line truction 

data on dependable Badger water meters and 384. Three Cleveland | trenchers incor 
related meter products. Complete data on all porating major advances in trencher B- and 
types of disc, turbine and compound meters, operating advantages are described in Bulletio 
meter test cyuipment, yokes, strainers and L-104 available from The Cleveland Trencher 
alarm registers are supplied in an attractive Co., 20100 St. Clair Ave., Cleveland 17, Ohio. 
hinder bw Radger Meter Mfg. Co., Milwaukee Check the reply card for digging capacities, 

Wisconsin speci an d 





specify MOBILE 


eR Acha- Shi bom choR A-3a comm Ok. a8 an ae 
for speed, power, economy.. 


MARK VW 


It’s the only diamond coring 

machine designed and built 

; specifically for production- 

; — fype concrete test coring on 
— mie = ~- highways, aircraft runways 
and other slab-type masonry 

structures. Also available 

without custom-built trailer 

for mounting on % ton util- 


be Ae ity truck. 
DIGGER 


Production type carth auger 
utility poles, guard rails ar 
tions with lightn ne speed 


(es) B-40 EXPLORER : 


Lightweight B-40 core drills to 250’ and augers 
to 100 Its a natural for diversified 


‘ 


ploratory work and all-round utility 


souls €X- 


- MARK IV 


Diamond masonry drilling machine has exclu- 


sive automatic hydraulic feed. Its hghtwoght, 
portable, easy to use 


Mobile offers a compiete tine of hydraviic 
rotary drilling machines. soil sampling equip 
ment, diamond masonry coring machines, 
diamond bits, drilling tools and equipment. 


MOBILE DRILLING, Inc. 
960 N. Pennsylvania Street + Oest. 10 


indianapolis 4, indiana 





Boek Tells 
Hew to Centre! Algee 


+4 ~~ 300 
eV 22, BP aaa the reply card. 


Who Says Water Tanks Stand Seu? 
a8. Not sign they ° the 
rt feel reservoirs 
table a 
ige ‘A 
“zo 4 


A New Note in 
Waterworks Brass Goods 
am The Hays lime « 
t stops ¢t tapping ? 
stalog « packs 


Manual on the Hersey 
Disc Water Meter 


521 IMustrations exctiptions and specif 
at . { Hersey Water Meters are covered in 
Manual from Hersey Sparkling Meter (company 
$0 Elm Street, Dedham, Mass. Sire ranges are 
T ~ oe ( ompou { Fire 
M) and Current T Meters. Check 

ard 


When You Measure 
Don't Lose Your Head 


us 

' eleated 

tir uk 5 tells 
ng Measure-Rite, | 
Var ger Meter Mie 


. A ambra 


Dietomite Filters 
in Water Filtration 

5%. A new line of IWF distomite fShers 
is featured im this 10-page Bulletin 651 tbe 
R. P. Adams Co., Inc., 328 East Park 
Buffalo 17, N. ¥. The IWF ie ideal for moe 
dium and small town water supplies and the 
bulletin prowides installation drawings, sectional 
views and operational sketches 


Water Service Hydrants 
and Outdoor Drinking Fountains 

661. Water service hydrants in 4 sires, HM". 
I*, 14%* and 2° and all types of driak 
omg fountains are described in « well rated. 
24-page catalog from The Murdock Mig. & 
Supply Ce. 426-30 Piem St... Cincinnati 2, O 


Electronic Locators for Water 
Mains, Services, Valves ond Boxes 

@7. Mimiaterized line locator that tb op 
cased in « molded glass fibre container aod bas 
transistors that have a rated life of Lam 
hours and weighs only four Ibe. when com -! 
assembled is described im literature from W 
kuonson Products Co. 3067 Chevy Chase Drive, 
asedema 3, Calif. Check the reply card 


Bulletin Covers Step-by-Step 
Action on the Woter Problem 

60°. A «aep-by-ctep outline of action tel 
’ how the responsible citizens can belp their 
aisle extend and muprove the local water eve 
“m (threws® More edequate rate structures on 
mance t covered m this bulletin available 
trom Thos F. Wolfe, Managing Director, (ant 
irom Pipe Research Association, 44640 Predes 
tial Plaza, Chicago 1, Illinois 


Water Filtration 
Costs Can Be Reduced 


6%. The “Celite” system of diatomite 
Sitration makes possible reduced installation 
cust, with space requirements a fraction of those 
for equivalent sand filtration. For informative 
literature write Johne-Manville, Box 14, New 
York 16, ; 


Mueller Drilling, Tapping 
and Inserting Machine 

6%. The Mucller B-100 dowble pressure 
chamber tapping machine makes faster taps, ae 
sures pressure tight connections and can be 
used by band or with power. Check the reply 
ard of write Mueller Co.. Decatur, Ill 
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To order these helpful booklets check the reply card opposite page 34. 


SEWERAGE AND WASTE TREATMENT Public Works Officials in 


Getting Improved Sludge Dewetering Many Cities, Counties, States 


With Non-Clogging Vacuum Filters _ 


o“e «< 
samt ovine nad i operaing hs MAKE BUDGET DOLLARS DO MORE WITH 
Sanderson Engineering Corp Paapack, OW, AIRPLACO CONCRETE GUNNING EQUIPMENT 


Be sure to investigate this im 
sludge dewetering Check the reply card eS. 


Controls for Water and Sewage Pumps 


428. Condensed om sheet gives you valu- 
able information on slications and operation | When the Job Calls 
f Roto-Trol ntrols ee we you design suto 
mation in pump service, write Healy-Ruff Co., for Concrete eee Call for 


$8 University Ave... St. Paul 14, Minn., of 


check card number 2 - 


Torque-Flow Sewege Pump 
For All Phases of Sewage Treatment 

4%. Bulletin No. P10-B26 describes the : 
sume end’ covers typist impulses corees AIRPLACO CONCRETE 


pump and covers ty inpeteace eet 
Check the reply card or write Westerns Me a 
chinery Co., 650 Fifth St. San Francisco. P GUNS for Restoration and 
Calif., for complete details Repair of Roods, Streets, 


Bridges, Culverts, etc. Choose 
Complete Treatment Unit from six different models in o 
for Handling Flows to 0.5 MGD complete line of concrete guns. 
503. Developed for sewage flow character. | ‘ " 
tetice of enall communities, the Aerator-Clarifier | Whatever your production re 
is « complete treatment unit utilizing automatic | quirements—from % to 8 cw. 
balance of activated sludge solids with sewage yds. per hour—there is on 


flow. Bulletia 129, issued by the Chicago Pome | 4 
Co., 622 Diversey Parkway, Celenge -% = Ti.. AIRPLACO BONDACTOR or 


>p o h 
deccribes spplicat m of thie anit NUCRETOR to t your ‘ 


Ges and Gasoline 
Engines Described in Litereture 
535. Roiline engines (formerly LeRoi) | 
gas and gasoline models are built as bare AIRPLACO MIX-ELVATORS 
. Complete power units, and with oom for F . Geter Oe lening, 


poments and sceessories for special 
reply card or write Waukesha Motor | Mixing, Elevating ond Screening. 


. Waukesha. Wise.. for details on the ase 
of these “enalines in qsmnpeesnee, qunasute? and Choose from three models. Copoc- 


pumping installations ity up to 12 yds. per hour. 


Putting Smell Sewage Treatment 
Plants in the “Big Time” AIRPLACO GROUTER AND 
$37. Four equipment units that get big PLACER for Eosy-to-Use, Versatile 


lant results in small plant operation are fea 


tured in an Spage booklet “Small Plant Sewage Grovting and Placing of Concrete 
Treatment.” Drawings and flow sheets give t d Other Moterial 


fetails Write Dorr-Oliver Inc.. Stamford, 
Conn. for Bulletin 6692 or use the reply card The portable Model G6 Grovier 
end CP-10 Placer is ideal for soil 
Technical Bulletins to bilizetion, tunnel beckfilling, fil 
ae Se: ling herd to get to forms, etc. Both 
for water and sewage plants They the CP-10 copeciti 


are now available as No. 100 om Venturi tubes; 


© supervisory control; No. 1003 on of up to 5 cv. yds. or more depend- 


no. erated rateof-flow and losof 
head gauges No 1004 on pneumatic single and ing on moterials used and job con- 


uble indicating receivers; and Ne. 1225 on ditions 
controlled closing air valwes For the ect, write 
simplex Valwe and Meter Co., Lancaster, Pa., 
rcle af ard number 
AIRPLACO JET-BLASTERS For Low-Cost, Easy- 
A Breakthrough to-Use Sondblosting (wet or dry). The Model 8-6 
in Vecuum Filtration single charge (650-Ib. capacity) ond B-3C continvous 
622. To bring you up-to-date on the Eimco feed (S00-lb. copocity) Jet-Blasters ore designed to 
tinwows belt drum filter, this new booklet endl i ob tals § ™ lish 
vers design epplient on and actual case hie andie all abrasive materials for cleaning, polishing, 
ries. Sewage plant designing engineers will or etching of any type of surface. Jet-Blosters ore 
he t bithly eseful. Write The Eimco Corp., 
4.666 South 4th West St.. Salt Lake City 10, 
(tah, or circle the number on our card ond new exclusive “Sond-Sover” remote cut-off valve 











evoiloble with occessories for wet or dry blasting 


From Sludge to Aches let Us Help You Solve Your Concrete Problems 
626 rocess he x = 4 pa Our experience in solving unique problems involving 
ne rochure t elu ndiing 

satien to coweme plente mn Nichols the hondling of concrete has soved thousonds of 

Multiple Hearth Sludge Furnaces dollors for others. This experience is ovoilable to you 

f thie No & balletin may he ; : 

ting Nichols Engineering & Research Write, wire or phone us, anytime. WRITE FOR FREE CATALOG 
Pine St.. New York 5, New York. a ry 
\ 


pe ang AIR PLACEMENT 
Stee! Grating RPLACO EQUIPMENT Co. 
O65 Mow idene jn Seovina. walkways, stair <i © 
. te va “7 





— 1013. WEST 25TH ST. * KANSAS CITY 8, MO. 


WORLD'S LEADING MANUFACTURER OF “ADVANCED DESIGN” PNEUMATIC PLACING EQUIPMENT 


and bearing bar 
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plants 


& copy write Westinghouse 


To order these helpful booklets check the reply card opposite page 34. 


SEWERAGE AND WASTE TREATMENT 


Wher You Should Know About 


Trickling Filter Underdrains 


your request. 


Entirely New Small! 


Sewage Treatment Plant 


40. The Sparjair units are package ¢ 
that range in size from 3 $0 population 


wailable P. O. 
Aurora, Til, ty $y DE, 


Catalog on Synchronous 


charts, a 

and formulas for calculating power i. For 
Bhectric Corp., 

Pa., or check the 


2099, Pittsburgh 30, 
rd. 


The Submersible Pump 
You have Been Waiting For 

141. Electric, fully submersible, portable, 
runs «dry without damage, » priming, and 
other outstanding advantages. All are described 
mn Flygt Bulletin B-SOL of Flygt Corp., 
Hoosick Falls, N. Y Address them or just 
circle the number on our card 


Stationary Diesels For 
Water and Sewage Plants 


1467. Engines are four<cycle, 6 or 8 cylin 
der, in-line models, from 190 to 215 
bbp and from 135 to 1500 KW, are available 
either naturally aspirated or cupqrehacged. and 
can be furnished to run as diesel, dual-fuel or 
gas engines. For Bulletin 2115A check the reply 
card or write White Diesel Engine Div.. The 
White Motor Co., Springfield, Ohio. 


Catalog on the Fiyna 
ond Emrich Incinerator Stokers 


180. This catalog describes the Flynn and 
Emrich Incinerator stokers as to design, feedi 
capacities and loadings. Plenty of ag a 
the stokers and photographs of 
plants under construction and in mt. are 
included. Also, Gove © 2 Geet comin, co Ge 
incinerator history. Cae ony card for cate- 
log No. 1702 from Flyan and ye Holi. 
day and Saratoga Sts., Baltimore 2, Md. 


Now You Can Switch 


One or Two Men to Other Work 

216. ... if you are doing bucket sewer 
cleaning with old-fashioned machines. The 
Flexible Truck-Loder eliminates dumping, shovel- 
ing and street cleaning. Debris goes direct from 
sewer to truck. Catalog 59-Z tells all about it 
Address Flexible Inc., 3786 Durango Ave., Les 
Angeles 34, Calif., or check the card. 


ranging 


Fibre Pipe For Sewer Lines 
and Septic Tank Connections 


232. Bermico bituminized fibre pipe is 
lightweight, rootproof and easy-to-install, Check 
the reply card or write Brown Co., 150 Cause 
way St.. Boston 14 Mass. for full details. 


Engineering Data Manual 
on Underground Lift Stations 

218 This 100 page manual includes de 
scriptive bulletins, specifeations covering typical 
installations for pump type or ¢)cctor type sta 
tions, friction loss tables covering capacities an 
size of pipe, pumr and motor selection charts 
and wiring diagrams Check the reply card ofr 
erite Smit & Loveless. Division-t m Tank 
Car { Lenexa, Kansas. 


Packaged Engineering Dato 
on Packaged Lift Stations 
255. Hely 


available im 
amp stations pr 


sewar pum ng blem 
ew bulletins whic 
reumatic hift stations 
t Tex- Viet 


peumatic ejectors. Write 
Wells, Texas, 


Mig Div Minera 
heck the card 


Gravity Sewer Pipe 
Engineering Classifications 


305. A quick method for chousing the 
most cconomica!l class of ashestos- cement sewer 
pipe to suit each laying condition with handy 
crushing table sed on the Marston formule 
is available from Keashey & Mattison Co., 
Ambler. Penna. Chece the reply card 


Roots Seeking Entry 
inte Your Sewers 


a5 . give wp im heey a her n 
fronted with pipe joints made wit b Atlas JC-60 
plastic base sewer joint compour neering 
data are presented in Bulletin M23. Por your 
copy write Atlas Mineral Products (0. Mertz 
town, Pa., or check our card. 


Engineering Deta on 
Ges Safety Equipment 


P.F.T. Gas Safety Equipment for 
Digestion ia the subject of an ex- 
cellent 12-page bulletin issued by Pacific Flush 
Tank Co., jcago 13, Ill Full engimecring 
data on flame traps, pressure releases, waste gas 
burners and related equipment is provided in 
convenient form Requests for thie valuable 
booklet must be made on business ietterhead 


Mu 
Controlled 


“HANDY” SPREADER 


spreads Sand, Gravel, Slag 
and Salt 


SWITCHES 


OVERSPEED 


OVER AND 


UNDERSPEEDS 


"One S.?.D.T. switch to 
trip ot speeds between 
500 and 6,000 RPM. 


Two $.?.D.T 


RPM. 


UNDERSPEED 


One S.P.0.T. switch to 
trip ot speeds as low os 
250 RPM. Maximum op- 
erating speed 5,000 RPM. 


Three S.P.D.T 


6,000 RPM. 


EXPLOSION PROOF AVAILABLE 
The switches listed above are available with explosion 
proof contoiners that meet all of the specifications of 


Cless 1, Group D, explosion proof equipment. 


For 


8151 N. RIDGEWAY AVE., 


Bulletin 504 and 504 A. 


SYNCHRO-START PRODUCTS, 
SKOKIE, 


switches to 
trip at two different speeds 
between 300 and 6,000 


OVER 
INTERMEDIATE 
AND UNDERSPEED 
switches to 
trip at three different 
speeds between 350 ond 


INC. 
iLL 


Spreads aggregate 
from powder fine 
to 3° depths. 


Automatic Transmission 


operates forward or 
reverse without 


shifting gears. 


The Good Roads “Handy” 
Aggregate Spreader is designed 
for smooth and accurate spread- 
ing of sand, slag, stone, gravel, 
calcium-chloride, etc., up to 1” 
in diameter—from powder fine 
to 3-inch depths. 

Ideal for parking lot, street, 
road, highway construction 
and maintenance, it is available 
in 6 models for spread widths 
of 8, 9, 10, 11, 12, amd 13 feet. 
Narrower widths can be accom- 
plished by use of block-off plates. 


For complete details see your local distributor, or write to: 
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8 out of 10 Sanitary Engineers assure 


water-tight pipe joints 
by using 


There are more TYLOX Rubber and Neoprene Gaskets 
in low head service than all other types of gaskets 
combined! . . . Most waste disposal designers specify 
TYLOX Gaskets, knowing from experience that they 
prevent water from leaking in or out of pipe joints. 
The diagram below of a TYLOX Type “A” Gasket on 
straight T & G pipe shows how .. . 


Whether you are planning pipe lines of B & S, T & G, 
offset or recessed pipe of any size, there's a Tylox 
Rubber or Neoprene Gasket in the Hamilton Kent 
family of true compression Gaskets to make the 
joints water-tight for the life of the pipe itself. If you 
are not already thoroughly familiar with the ad- 
vantages of TYLOX Gaskets, write for full informa- 
tion and engineering details. 








This TYLOX GASKETED PIPE is being used on the follow- 
ing sewer installation: 

TYLOX prevents joint leakage with a com- 
PROJECT: West Side Trunk Sewer, West Side Sanitary pression-tight seal. It reduces pipe-loying 


District, County of Onondoge, New York, Onondoge costs with quick assembly ond fast pipe 
coupling. Acid-resistant, TYLOX never 


Public Works Commission. datestasetes 








ENGINEERS: O'Brien & Gere, Consulting Engineers, 
Syrocuse, N. Y. 


CONTRACTOR: M. A. Bongiovenni, Inc. Syrocuse, N. Y. HAM i LTON K ENT 


PIPE: Reinforced Concrete T & G Pipe, Monvufactured by 


Arericn Meriaia Company, Concrete reduc Di MANUFACTURING COMPANY 


vision, Syrocuse District, Syrocuse, N. Y. 
KENT, OHIO 
427 West Grant St. ORchard 3-9555 


5133 CANADIAN PLANT: 10 Brussels St., New Toronto, Ont., Phone Clifford 1-2494 


PUBLIC WORKS for April, 1960 








To order these helpful booklets check the reply card opposite page 34. 


THIS ...1s Modew 


P 


by FLYGT! 


ELECTRIC 


SUBMERSIBLE 


PUMPS 
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One drainage job. One 3” Flygt pump. 
Put them together and you've got 
action — 340 GPM at discharge; 
heads to 170 feet or higher in tandem. 
This is typical performance from 

Flygt -— the only pump that can cut 
your pumping costs — handle your 
drainage and dewatering jobs in less 
time. All other models in the Flygt 
line, ranging in discharge sizes from 
1%” to 8”, and capacities to 3100 GPM 
with heads to 220 ft., give comparable 
excellent performances. Flygt 
electric submersible pumps are 
solving difficult water problems on 
thousands of jobs all over the world. 
Fully portable, they go right in the 
water — start pumping immediately, 
giving day and night performance 
without supervision and only occasional 
inspection. Rugged, simple, fool-proof, 
economical — Flygt pumps are the 
modern approach to drainage and 
dewatering. Get to know Flygt by 
writing for illustrated brochure, 

then ask your local distributor for 

an on-the-job demonstration. 


FLYGT 


87-6 


STENBERG MANUFACTURING 


CORPORATION 
HOOSICK FALLS, WN. Y. 


WESTERN SALES & SERVICE: STANCO MFGS. & SALES INC., 
1666 Ninth St. (Corner of Olympic) Santa Monica, Calif. 


"PUMP BETTER ELECTRICALLY ~USE FLYGT! 


Incinerators for the 


Disposal of Combustible Wastes 

217. Bulletin 179 from the Morse Boulger 
Inc., New York 17, N. Y. deseribes fully the 
basic principles of incineration as to combustion, 
auxihary burners, draft and contro! and elimina 
tion of fly ash. Specifications and design of 
incinerators and hopper doors are included 


Manual on Solving 
Drainage Problems 

645. An 80-page Ma: 

lrainage ar : rainage Mate 
Desiar sectior ncluce ; 
lengths ar 

f base and backfilling data 

reply card or write Rethichem Stee 
chem, Pa for the third rewisior ‘ 


fmtaimng new tables for 


able book 
flow frictior 


STREETS AND HIGHWAYS 


Uniform Salt Spreading 
Seves Material 

42. The wide, thin pattern provided by 
Tarco “Scotchman” spreaders avoids salt waste, 
saves time and labor, Get Folder BL for full 
detaile on their spreader and table of material 
application rates. Use reply card or write Tar- 
ie Ce, Dept. PW, Sarategs Sorings. 


Don't Stand There Figuring! 
5! Uwe © ne ‘ . 


. le 


Usetul Attachments 
for “Payloader” Tractor Shovels 
Ae] cane ersatility for H ' 


Don't Send o Man 


te do a Boy's Work 

168. Look into the SJ Maintenance dis 
tributer designed specifically for paving jobs 
where using bigger equipment would be im 
practical and uaneconomical. Yet the SJ car 
be diverted to projects as bie as mstruction 
of secondary roads. Why not fir at shout 
by writing Standard Stee! Works, North Kansas 
City, Mo., or just circle number on the card 


Eats ‘Em Alive 

ie Whether your materials reductio« 
problem is comcerned with refuse, garbage, tree 
branches, old tires © what not there's an 
M & M Hoe that can chew it up into casily 
handleable shape. Catalog H 854 tells all about 
t. For yours write Mitte & Merrill ¢ ’ 
Ss Water St.. Saginaw, M yw (jmet rele 
the number on card 


Soil Sampling Equipment for 
Doms, Bridges, Highways and Airports 
142. Bulletin 300, available from Sprague 
& Henwood, Inc, Scranton 2, Pa. iMustrate 
and describes their complete line of soil 
sampling equipment and their Model PD & 
PDH soil sampling rigs Check the reply 
ecard for data on sampling equipment 


Damaged Barricades Can Be 
Repaired With PM Barricade Kits 

163. PM barricade kits provide a Sexible 
replacement system for damaged barricades. 
Check the reply card or write Pacific M . 
13232 Leadwell, No. Hollywood 9, Calif., for 
tails on PM transistor neon of incandescent 
flasher warning lights 


The Nome is Clark 
229 The pr 
Scrapers, Dorers a 
rs soppy with powerful 

ment, “ngineer 

bs. For full details addres 
Co., Conmstructior Mac! 
Harbor, Mich r check 
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Gradall... 


of course! 


No other machine can dig so close to pipes, water lines and curbing without damage...and do it so fast! 


WARNER & SWASEY 


CONSTRUCTION EQUIPMENT DIVISION 
Cieveiand 3, Ohio 


Gradall 
A 7m, 





To order these helpful booklets check the reply card opposite page 34. 


Tiare laleli-mela 
propeller meters 





Measure-Rite meters 


vary in mounting position 
but never in accuracy \ 


Even inclined, Measure-Rite propeller meters 
will accurately register water flow. This major 
design advantage is just one of many Measure- 
Rite refinements. Here's more: 


® Free-flow design Puts the assembly for- 

ward, full centered in chamber to assure low loss f 

of head. 

® High accuracy over wide range Measure- 

Rite meters register within + 2°, when used : 
within recommended range. 


e Adaptable to recording and chemical feed 
control. 

All Measure-Rite meters can be equipped with 
Badger Read-o-Matic for convenient station-by- 
station meter reading. Write for full details on 
complete line, or see your Badger representative. 


MEASURE Ip. RITE, INCORPORATED 


Subsidiary of Badger Meter Mfg. Company 
4545 W. Brown Deer Rd. @¢ Milwaukee 23, Wis. 


Compact Wheel Tractor 


Makes Maintenance Jobs Easy 

172. Rugged and powerful yet exceedingly 
low in cost, the Speedex Model $23 tractor with 
9 hp engine will work for sou all year around 
on park and yard maintenance chores. Attach 
ments include gang and retary mowerts, cutter 
bar, front and rear blades. Check advan 
of this wersatile machine by writing —-s 
Tractor Co. 347 N. breedom St.. Kavena, Obie, 
t check the card 


Hew to Solve the 
Brush Dispose! Problem 
277. Fitchburg Chippers, necred we 
solve the brush disposal gration reduce 
troublesome brush and trimmings te tiny, 
chips. Several models are 
able to meet your needs. May be mounted os 
truck bedy or om trailer, tractor or jeep. Full 
. profusely illustrated 1¢ 
Fitchburg Engineering 


Boring Meochines 

365. General operating instructions for 
the Earthworm boring machine, « -— 
pact unit for underground installation of pipe 
and conduit are available in new bulletin _ 
released by Earthworm Boring Machine, Ine.. 
P. O. Box 1100, Santa Monica, Calif 
eested procedures for installing pipe or 
and « price liet ere inchaded 


Slurry-Seal Spreader 


For Surtace Sealing 
370 The new slurry-ceal method with the 
ar spreacer gives a thin, ewen application of 
t <a * slurr’ : fille and seals 
s af makes skid-proof surface Check 
reply card or write Tarrant Mfe ma 
> tors » rie . N ’ for « Baal 

taim 


For Fast Hole-Digging 


. home wit 
‘ my. Hole 
feet. New balletia D4 tells 
: . \ s Mot 


tere ¢ 


Cetaleg on Transits, 
Levels and Surveying Equipment 
435 arren-Kasght fie wT 


2 


The Trucks You Need ter 
Every Public Works Job 


46! tatre life and operating econcees 
are bult-in features of ewery Ford track m<tel 
There's a chassis site and engine for cach of 
your needs, from light tility work to bear+ 
tuty construction jobs. Get latest literature free 
Ford Motor Co. Truck Div., Dearborn, Mice 


hecking the renly card 


Ultre-Cleen Sweeping For 
Streets, Yards and Airports 

av \ new approach to extra<lean sweep 
ms ie described in « 4-page illustrated Bulletio 
(No. 85.55) issued by the G. H. Tennant Co., 
7$S N. Lilee Drive, Minneapolis 22, Mies 
Described is a 7°4" path eweener that eliminates 
the use of water for dust contro! Check the 
reply card 


A Completely 


Hydraulic Ladder 

610. This completely bydraulic ladder te 
described in a new catalog published by J. H. 
Holan Core 4100 West 150th St. Cleweland 
11, Ohio Detaled drawing of the 
throttle control and ladder construction are te- 
cluded 


Sweepers Handle A Voriety 


of Jobs in Every Season 

664. Mechanical drive one-way and pull 
type 2-way sweepers and tbtydraulic 2-way 
sweepers that are tractor-meunted or 
mounted are fully covered im literature from 
M-B Corp., 1611 Wisconsin Ave. New Hol 
sem, Wise Jobe like cleaning dust, dirt and 
snow from streets and highways and sweeping 
park lawns are a few of the sweepers applice 
tions. Cheek the reply card 


PUBLIC WORKS for April, 1960 





A fine 


eletian 
Tam =f-lelel= 
ter 


acCcCurac 


Exclusive dovetail thrust roller insert 


cuts wear and 


It’s standard on all Badger Disc meters. 
Dovetail thrust roller insert fits vertically into 
the thrust roller slot to form a smooth track 
on which the roller rides countless times - 
quietly without wear, With the slot 
shorter, original strength is retained and 
possible distortion in this area is eliminated. 
Accurate registration is constant because 
the nutating disc never shifts position. After 
many years of service an inexpensive insert 


7707 


‘ive 


noise at the water level 


can be replaced if necessary (instead of a 
possible chamber replacement). 

The dovetail thrust roller insert is just 
one of many refinements to emerge from 
Badger’s concentration on meter research 
and development. For further details, see 
your Badger representative. Ask him, too, 
about the new Read-o-Matic outdoor meter- 
register. Proof that answers for better water 
metering come first from Badger. 


Badger Water Meters 


BADGER METER MFG. CO. « 
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4646 W. Grown Deer Rd., Milwaukee 23, Wisconsin 


BADGER'S BIG PARADE 
OF PRODUCTS FOR BETTER 
WATER METERING 


Rens snaners sip 


4 


Offices in Principal Cities 
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To order these helpful booklets check the reply card opposite page 34. 


Make more money by handling 
more trenching jobs... Pascec... 


; 


a a 


*% Economy . . . priced well below independent. 


\\\\ 


\AA\AAA\Y 
YN 
\ 


\\ 
\ 


Now...@ 6 minute splice 


drive machines. Operation and 
maintenance costs ore rock-bottom low. 


* Speed . « + up to 800’ hourly 


dependent upon soil conditions. 


* Big Capacity . . . depth 
copocities of 3's’, 5%’, and 7°; 
trench widths of 6” to 20”. 


*% Choice of Cutters . . . slicer 
for normal, wet, or sticky soils; 

chisel for hord, rocky soils 
super-service for frozen ground. 


*% Accurate. . Precise depth 
control obtained by power pump 
boom control valve 


*% Independent W heel 
Control .. 
wheel insures straight line digging 

or curve trenching 

*% Optional Features .. 
stondord and tiling crumbers, one-side 


dirt delivery. Front-mounted Duval Action 
Dozer available for fast backfilling 


for each tractor drive 


include 


Write tedey fer titerature and 
prices. Dept. PW 





for Rubber Waterstop 


To splice Gates new Kwik-Seal 
Rubber Waterstop, all you need is a 
small splicing kit and simple clamp- 
ing device. This eliminates the need 
for a field vulcanizer, molded parts, 
a power supply or heat 

The Gates Kwik-Seal splice is 
chemically bonded. The strength of 
the bond often exceeds the strength 
even of the rubber—far stronger 
than government requirements. You 
make this strong, permanent splice 
in_just 6 minutes—5 times faster 
than with former methods! 

As a result, this new Gates splic- 
ing method cuts your labor costs 
and speeds the job. 











WRITE FOR CATALOG and splicing demonstration 
The Gates Rubber Co. Sales Div., inc. 


Denver 17, Colorado 


Gates Rubber of Canada Ltd. B= 


Brantford, Ontario CATALOG Im 


Apply Kwik-Kem bonding chemical 
to prepared surface. 


er ou V Clamp Waterstop firmly for 5 to 6 


TPA 977 [sweets minutes ...and it’s spliced. 
al 


Gates Kwik-Seal 





Complete Line of 
Asphalt Patching Mixers 
586 Mixers capable {fw 


f hot mix er hour ‘ 

we available from McConnaug! 
Im Lafayette In c) 
! ful nformatiot : atchineg 


acing and 


are 
neck 


Vacuum Cleaner and Leaf 
Collector For Cleaner Streets 


A unit is now available t 


riaht-hand drive jeer 


Transit Cranes for 
Bridge and Highway Building 


69! Transit cranes that can lift 33,000 
Ibn. at 20-ft. radius, and 13.000 the. at 40-f¢ 
radius with 60-ft. boom and outriggers set are 
lescribed im literature from BucyrusErie Co., 
South Milwaukee, Wisconsin, Also featured are 
load control, folding boom and boom lengths 


CONSTRUCTION EQUIPMENT 
AND MATERIALS 


Te Keep You Up-to-Date . . . 
72. On tractor € ' 


Black Top Maintenance 
and Construction Equipment Catalog 


4 A highly infcrmative catalog covering 
the tx { road marmntenance and construction 
¢ ment t available from Littlefor Bros., 
| 4 F Pear St. (Cimecinmat Z Obto 


eck the reply card 


Two New Tractor Shovels 

117. Te deliver maximeaur reduction com 
bine with fast, economics pefation two new 
models have been af meed. Each has three 
interchangeable buckets and the famous Trojar 
Safety Curwe Lift Arms. Ask for specification 
bulletins from The Yale & Towne Mig ¢ 
Trojan Div Batavia, N. ¥ . ecle their 
aumber on the card 


descriptive literature explaini the 

of compaction by vibration the 

brating roller is available from Easick Mig. Co, 
1950 te Fe Ave.. Leos Angeles, Calif 


Power Tamper for Granular Soil 


and Bituminous Surfacing Work 
! Kel wer 


Easier Road Widening 


and Trench Filling 
45). Efficient Pow 


I 


Gradall Earth Moving 
and Construction Machine 
4%. The wmulti-purpox 
be ‘ catalog : ab ' 
H t D I 
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"E-Z Packs reduce dump trips 
per truck from 5 to 3 daily’— 


In Phoenix, Arizona, Arizona Service Co. bought its first 
20 cu. yd. Hydro E-Z Pack in 1957 . . . saw that the unit 
was outperforming its 15 yd. trucks by 33%, and bought 
14 more. Ten are 24 yd. units. A. J. Pasqualetti, President, 
says the big E-Z Packs reduce dump trips from 5 to only 
3 daily, saving at least 11% hours daily travel time per 


‘= = 











Telescopic cylinder size increases as 
load increases. Cycle starts with 5%” 
12.450 Ib. compaction force 


section's types of rubbish 


More force is applied by larger cylinder 
sections as load gets larger, crushing all 
garbage completely overcomes cush 


A. J. PASQUALETTI, 
President, 
Arizona Service Co 
unit. City inspectors compliment the clean pickup with 
no trash windblown or fluid leaking from the watertight 
bodies. And the owners like the efficiency, economy and 
easy maintenance of their Hydro E-Z Packs! See your 
E-Z Pack distributor or write us for a free copy of an 

informative booklet, “The Big Squeeze.”’ 





76,600 tb. squeeze applied by bi 
cylinder section toward end 
ming effect, bales 


HYDRO E-Z PACK’ 


HYDRO E-Z PACK DIVISION OF HERCULES GALION PRODUCTS, INC., 


GALION, OHIO U.S.A. 
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at 


EsFit 
"slices 


510. How the Mad Jock —~ ¥~ oo ee 
comcrete cur str 
problems of thet kind weichly and cconceniealty 
without the usual cost of time-consum 5 Bam 
struction <a a bulletin by oebrine 
Company, 3026 Concordia Ave., Milwaukee 
16, Wis. oy the reply card. 


DEPENDABLE 





The Tarco “Litter-Shark” is a full vac- 
uum quality-built, push-type litter collec- 
tor. 

Vital metal parts of the “Litter-Shark” 
are guaranteed for one full year. The all 
steel suction impeller will even handle 
tin cans. You'll never have to replace a 
suction housing. The heavy, zippered 
canvas dust-control bag is patented. 

The rugged, quality-built “Litter- 
Shark” assures long life, trouble-free op- 
eration. It's dependable 

Ask for literature 
litter collection work. 


TARRANT MFG. CO. 


Modernize your 


28 Jumel Place, Saratoga Springs, N.Y. 





Specification Sheets on John Deere 


Tractors and Equipment 

$86. Information and oe wn the 
John Deere crawler and w ay —y 1 ~ 
tractors and working equipmen , . 
Industrial Division, Moline, lik Check ee — 
ply card. State type of tractor and equipment. 


The Tractors that Put the 
Utility into Utility Tractors 


618. Low profile, high clearance, and » 
new Shuttle clutch, power steering are a few 
features. For the full story write Allis-halmers 
Mfg. Co., Milwaukee 1, Wis. for Utility 
Tractors literature, or circle our card-number 


Portable Water Coolers Used 
on Maintenance and Construction Work 


65! Igloo cans and coolers are perme 
lined and range in capacity from 2 to 15 gals 
Models and sizes are covered in bulletin avail 
able from Igloo Corp.. P. O. Box 8227, Mem 
phis 4, Tenn., or by checking the reply card 


SAVE LABOR 


The only self-conteined asphelt plent, with 
fully automatic oggregete betching ond 
asphalt metering, specifically designed for 
municipolities. Aveilable os stationery or 
mobile unit. Costs ro more then manvwolly 
operated plants. SAVES THE LABOR OF AT LEAST 
ONE MAN. Rotory dryer with forced dreft. 
Twin-sheft pugmill with enclosed oil-beth 
geer bor. Enclosed bucket ef and recip 
rocating feeder. 400 gollon asphalt temk. 
Cyclone-type dust collector. Send for 8 page, 

illustrated brochure. 





WYLIE MANUFACTURING CO., 


* ©& 8On TOBE OnLanwomea crry 19 





Radically new, 
powerful, transis- 
torized locating 
instrument weighs 
only 4 lbs. and is 
% as large as old 
type pipe locators. 


Telescoping alu- 
minum handle; 
2 oz. single ear 
set; all in carrying 
case. 


Write today for 
brochure and in- 
struction manual. 





3987 Chevy Chase Dr., Pasadena 3. Calif. 


NEW MINIATURIZED WILKINSON LINE LOCATOR 


MODEL W-3 


WILKINSON PRODUCTS COMPANY 





SYiven 0-4314 





Pre-Assembied Dowel Units For 
Highway and Airport Construction 
S37. Laclede dowel assemblies for ou 
—_ = anit and ‘oe main 
full details 
. oF 


Dota on Portable and Stationary 
Air Compressors and Accessories 


652. Covered in literature available from 
Gordon Smith & Co., Inc., Bowling Green, Ky., 
are the basic designs "of portable air SS 
models, operating features and cathons 
Cheek the reply card. 


WEED AND DUST CONTROL 


Calcium Chloride For Road 


Construction and Maintenance 

41. Calcium chloride for concrete road 
construction, for maintenance of unpaved roads 
and for the control of ice are covered in litera 
ture from The Dow Chemical Midland, 
Mich. Check the reply card 


How te Cut 
Weed Control Costs 


308. Information on «a weed killer that 
can save bundreds of man-bours of clearing and 
cutting is available from Diamond Alkali Co., 

Union Commerce Bidg.. Cleveland 14, Obio. 
Whether oa want to control weeds or brush or 
both, wit © crops or ornamentals, 
get this literature today by checking the reply 
car 


STREET LIGHTING AND 
TRAFFIC CONTROL 


Stee! and Aluminum 
Lighting Stendards 


34. Street and bighway lighting standards, 
floodhghting standards, tra signal standards 
and arms, strain poles, brackets and mast arme 
and sccessories are some of the units described 
in atalong from Kerrigan Iron Works Com 
pany. P. O. Boa 479, Nashwille 2. Tene 


Finest Line of Morkers 
for Fine Line Marking 


Complete information on trock 

ighway markers, self-propelled line 

all purpose lime markers. and band 
propelled line markers is sevailable from the 
M.B Corporation, New Holstein, Wis. Photo 
graphs and specifications of each type of line 
marker are included. For more, cheek the handy 
reply card 


Complete Catalog on 


Traffic Control Equipment 

2660. All types of controllers, PR system 
of coordinated trafic control, vehicle detectors, 
timers, vehicle counters and radar spced meters 
are covered in catalog available from Automatic 
Signal Div.. Eastern Industries Inc. Norwalk. 
Conn. Check the reply card 


Menvel on All 


Types of Treffic Signs 

379. This 26-page manual covers regule- 
tory, warning, school, railroad, street same, 
road construction, route markers, miscellaneous 
signs and plastic reflectors, Check the by 
card or write The Miro-Flex Co 1 
East Second St.. Wichita 14, Kans 


Sign Catalog 
Hes Latest Specifications 


417 Detailed information " al classi 
fications f standard signs for trafix ntrol, 
street identification and other purposes together 
with a complete line of accessories is presented 
in a convenient Sign Manual by Lyle Signs, 
Inc., 2731 University Ave. S. E.. Minneapolis 
14, Minn. Get Catalog B-55 for most recent data 
and specifications on UU. S. Standard signs 
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To order these helpful booklets check the reply card opposite page 34. 


REFUSE COLLECTION 
AND DISPOSAL 


Make Molehills out of 
Your Refuse Mountains 


9. New and better ways of refuse and 
garbage collection and handling are described 
im mewest literature on collection systems em 
ploying giant containers, bodies and trailers 
that speed your work, cut costs, wmprove san 
tation. Adaptable to small cities as well as 
arge Write Dempster Brothers, Dept rw, 
Kooxville 17, Tene © circle the number on 


ur card 


Versatility, Compaction Force 


Account For Extra Packer Capacity 

199. The many sdvant of this moders 
packer unit have been combined into a fact 
filled bulletin entitled “The Big Squeeze” which 
is available from E-Z Pack Div., Hercules 
Galion Products, Inc., Galion, O 


Leed-Packer 600 Points the Wey 


to the Best in Refuse Collection 
168. Rulletines : W220 and W.221 
s Load-Packer gives 
payload, more compac 
1! more dependable 
Industries, Inc., 
heck ¢t reply card for 





——— : 
%) fous 


Litereture Describes M-B 
Contain-O-Pack System 


190. A 6page catalog describing the M-b 
Contain-O-Pack, & complete low cost container. 


ized f stem for private baulers and 
seniegeiticn a sree fem MB Core. | LONGER WHEELBASE... 
How to Construct 


A Senitery Fill it still turns tighter! 


33). A sew i2-page teooklat which 
the most efficient method of sanitary G61 
struction 5, — ~ ph inf The 
on planning and operation is now available i ‘sn ° ‘ 
Cee =. 1s Wie. oe's © sacrificing stability for short turning radius with an 
your copy by checking the reply card; you'll | Allis-Chalmers utility tractor! They Aave rock-solid stability 


thie booklet both interesting and waluabie. 
Metheds end Benoit because /Jonger wheelbase keeps their weight spread out. You 


of Senitery Lendfill | get more feet on the ground. 


409. Information on Sanitary landill : , » > 
atin aa ol = —. Power-shift rear wheels and adjustable front axles widen out 
with which to carry out the job is available . 
irom the Constrection Meshinery Div. All for greater stability on slopes...or narrow up for better 
Chalmers Mig. Co., Milwaukee, Wis. maneuverability in tight quarters. 


Quit Spending Get all the facts on Allis-Chalmers’ practical engineering by 
So Much Money . : 
mailing the coupon below. Remember, it doesn’t cost to find out! 


an s the general idea of sew book 
versatile International Drott equipment 

‘ efuse disposal Telle how c 

tres utees saved bia money with proper 
: ght hele you, to Address 
Consus Relat * Deot.. Ieternational Har 
‘ sO N. Michigan Ave., Chicago 1, 





et 


For Better 
452 


Municipal House-Keeping D-10 * D-12 + 0-14 + D-17 


Utility tractors from 31 to 63 engine horsepower 
with companion equipment to match your needs! 


the 


ble 


eae ER ALLIS-CHALMERS 
Ingersoll Kalamazoo D 181 Pitcher St., 
Kalama Mich r cirel r m card 


Complete Package 

weigher Plent ALLIS-CHALMERS MFG. CO 
@8. The Drevo incinerator iacledes auto Utility Tractors 4 Equipment, Milwaukee 1, Wisconsin 

matic refuse an raw sewage sludge handling 

combustion controls, water wall furnace, ash Please send me more information about Allis-Chalmers utility 

disposal system, flue gas scrubber and every- a 

lan aasomeny ter ee Gen eonsetien af ie tractors with [] backhoe [] loader [] fork lift 

plant with minimum personnel. Write for full 

information to Dravo Corp., Dravo Building, 

Pittsburgh 22, Pa., or check the reply card 











Sute 
SOLD BY ALLIS-CHALMERS DEALERS EVERYWHERE 
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CAT NATURAL GAS ENGINES... 


Tata lowest operating cost, highest 


output for size of any natural 


BY — oe gas engine on the market 


Built on basic diesel blocks using standard diesel engine 
parts wherever possible, Cat Natural Gas Engines give 
you the operating economies and long life for which 
Cat Diesels are famous. A Cat Natural Gas Engine has 
been operating 24 hours a day, seven days a week, at 
the Greater Peoria Sanitary District since 1954. Serv 


ice takes six hours a month to change oil and filters. 


Over-all operating economies of these engines are 
the lowest in the industry. A public utility company is 


currently generating power with these engines and sell- 


CAT G342 te 
10.5 te 1~235 HP @ 1300 RPM—125 KW 
7.5 te 1 —210 HP @ 1300 RPM—100 Kw 


CAT G375 
10.5 te 1-310 HP @ 1300 RPM—175 KW 
7.5 to 1 —275 HP @ 1300 RPM—160 KW 


CAT G397 
10.5 te 1-470 HP @ 1300 RPM—275 KW 
7.5 to 1 —415 HP @ 1300 RPM—250 KW 


ing it for 8.6 mills per KW/hr. Whereas, electric 


utility rates in most areas run one to two cents a AW/hr 


Your nearby Caterpillar Dealer can show you in 
detail why Cat Natural Gas Engines are your best buy 
for such applications as sewage disposal plants, gas 
separation plants, and prime or standby electric power 
Choose the 7.5 to 1 or 10.5 to | compression ratio in a 
6, 8, or 12 cylinder engine for continuous power re 
. from 210 to 470 HP 


quirements, without derating 


Call him now. 


Caterpeitar end Cat are Regrstered 'redemerts of Caterpetter Tractor Co 


Engine Division, Caterpillar Tractor Co.. Peoria, IL, U.S.A 


Caterpillor operating pressures ore about four times that of competitive 
gos engines. To derate the Cot Engine to 65 per cont is unnecessary 
since the engine is already operoting well within the peck pressure lood 
for which the engine is designed Other make engines designed explic- 
itly for gos service, ond of corresponding lighter construction, find it's 
necessary to derate under continuous operation to provide recsonable 
engine life 


OPERATING PRESSURES COMPARISON CHART 





1250 
PEAK 
PRESSURE 








690 
PEAK 
PRESSURE 





1150 
COMPRESSION 
PRESSURE 


380 
PEAK 
PRESSURE 








345 
COMPRESSION 
190 PRESSURE 
COMPRESSION 
PRESSURE 























65701 
GAS 
ENGINE 


10.5 TO 1 
CAT GAS 
ENGINE 





16 TO 1 
CAT TURBO 
DIESEL 
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Westinghouse mais _ ~~ 
mevage: treatme s we —— 


Front Cover: View in dry well of 
main sewage pump driven by 
Westinghouse 450/1250-hp 2- 
speed vertical synchronous motor 
in foreground. Constant-speed 
800-hp motor in background 
drives its pump through a 
variable-s magnetic coupling. 
Dry well is illuminated with West- 
inghouse VEK-16 floodlighti 
Discussing installation are: A. B. 
Janaszek, Westinghouse Sales En- 
fouse M. B. Trimble, Westing- 
ouse Construction Engineer; 
Grady, Devlin & Ernst, 
Bicetrical Contractors; J. F. 
Laboon, Executive Director and 
Chief Engineer, Allegheny Coun- 
: Soe Sanitary Authority; A. A. 
, Engineer for Operations, 
Metcalf & Eddy, Consulting 
Engineers. 








J. F. Laboon, Executive Director 
and Chief Engineer of Allegheny 
Count ms poe d Authority, 
shown tem flow panel 
of the $100 + lion trunk sewer 
and treatment plant project which 
serves 70 separate communities. 
The mimic diagram depicts flow 
conditions throughout a 69-mile 
network of tunneled interception 
sewers. The plant and its opera- 
tion incorporate the process of 
concentrating undigested sludge 
for incineration. 


J-94134-2 


ai avis 


Examini sewage fy, MB. rimbl plans in the director’s Over-all view of the main duplex control board installed in the 


office are N. J. Grad rimble, A. B. Janaszek, J. F. sewage pump station. This board centralizes control of the 

Laboon and A. A. incoming power feeders, indicates alarm conditions for each 
main sewage pump and also provides centralized control of 
pump motor s and performance. Shown at far end of 
control board are A. A. Thomas, A. B. Janaszek, J. F. Laboon 
and N. J. Grady. 
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Pittsburgh Sewage Treatment Plant 


builds for population growth 


of next 40 years 


Planning by the Allegheny County Sanitary 
Authority went far beyond today’s needs to antici- 
pate the requirements of 1970 and beyond, to the 
year 2000. The new Pittsburgh Sewage Treatment 
Plant which serves the combined populations of 
70 separate communities is now capable of han- 
dling the increased demands of 1970 populations. 
In addition, those structures and conduits which 
are not readily expandable are designed for the 
ultimate flow demands of the year 2000. 

The Westinghouse electrical distribution system 


© 10,000-kva outdoor substation. 

® Main pump control board. 

¢ Three main sewage pump motors (vertical, syn- 
chronous), 1250/450 hp, two speed, two frame. 
Two main sewage pump motors (vertical, syn- 
chronous), 800 hp, 400 rpm. 
Two major assemblies of high-voltage fused 
starters and metal-clad switchgear. 


Five indoor dry-type power centers (150 to 
3000 kva). 


specified was planned with the same anticipation 
of future needs. Each component was selected to 
perform as part of the completely coordinated 
system. The entire system is capable of ready ex- 
pansion to meet the increased power require- 
ments of the future operating load of the plant. 

Westinghouse electrical equipment supplied to 
Power-Up this 150-mgd sewage treatment project 
max. rate, 300 mgd) includes: 


Seventeen motor control centers as well as panel- 
boards, dry-type transformers and standard 
controls. 


Westinghouse Life-Line* motors and gear drives 
which are utilized on pump, conveyor and 
auxiliary drives. contd 


you Can Be SURE...1¢ 17s 
i oiheetmetinee ae 


Westinghouse 


- 


M. B. Trimble and M. G. Grasha 
inspect electrical equipment in 
administration building base- 
ment. At right is rear of motor 
control center close-coupled to 
150 kva dry-type power center 
transformer; at left is a 75-kva 
Type DT-3 dry-type transformer 
feeding a Westinghouse NLAB 
lighting panelboard. 


A. A. Thomas, J. F. Laboon, N. J. Grady and 
A. B. Janaszek shown in main control room with 
line-up of Westinghouse Ampgard* fuse starters 
for control of the main sewage pumping motors. 
Metal-clad switchgear in the middle of the 
assembly provides incoming line protection for 
each starter group. *Trade-Mark 


General view of outdoor substation 
at Pittsburgh Sewage Treatment 
Plant. Shown is Westinghouse metal- 
clad switchgear used for incoming 
line, bus-tie and distribution service, 
as well as one of the 5000-kva oil- 
insulated power transformers at the 
station. Also shown are Westing- 
house disconnect switches, ground- 
ing resistors and outdoor substation 
structure. M. G. Grasha, Plant Elec- 
trical Engineer, discusses installation 
with M. B. Trimble. 
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Sewage plant builds for next 40 years (contd.) 


Powering-Up electrically for future growth provides 
many initial and future savings in public works projects. 
For information as to what such savings can mean to 
you, call the Westinghouse electrical construction engi- 
neer nearest you, or write: Westinghouse Electric Corpo- 
ration, Box 868, Pittsburgh 30, Pennsylvania. J-94134-4 


OWNER: Allegheny County Sanitary Authority 

CONSULTING ENGINEERS: Metcalf & Eddy, Boston, Mass 
CONSULTING ARCHITECTS: Celli-Flynn, McKeesport, Pa. 
ELECTRICAL CONTRACTORS: Deviin & Ernst, Pittsburgh, Pa 


YOU CAN BE SURE...16 ws Westi nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS” CBS TV ALTERNATE FRIDAYS 


a 


General view of main pump station looking from 
the bottom of the dry well up to the main operat- 
ing floor level 120 feet above 


Over-all view of Pittaburgh Sewage Treatment 
Plant. In foreground are the main sedimentation 
tanks and the effluent channel which discharges 
into the Ohio River. Circular building at far right 
is main pump station, behind which is the incin 
erator building with 300 -ft-high stack, a landmark 
of the installation 








— ~~ 
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Greatest operating economy starts with lowest 
maintenance costs and most productive time 


and the Load-Packer 600 delivers econ- 


omy proof in every one of its BIG SIX 


performance features 


1. 


FASTEST OPERATION—Crew starts re- 
loading in just 4 seconds... full cycle 
takes only 10 seconds. 


. GREATEST COMPACTION-— Direct thrust 


compaction packs more per yard than any 
competitive unit 


. BIGGEST LEGAL PAYLOADS— Biggest 


loads on any given chassis for two reasons 
First, dead weight is cut to a minimum; sec 
ond, telescopic hoist eliminates heavy sub 


frames and improves weight distribution 


. LARGEST LOWEST HOPPER-—Big 1" 


cubic yard, 74 inch wide hopper, plus low 
loading height 


. SAFEST, MOST DEPENDABLE—Controls 


are simple, foolproof. Operator has posi- 
tive control. Fewer moving parts, less 


linkage, few adjustments 


. GREATEST ECONOMY — Biggest hopper 


and fastest packing cycle cut fuel costs 
and equipment wear. 


Start cutting collection costs now by having 
your Gar Wood -St. Paul truck equipment dis- 
tributor tell you more about the Load-Packer 
600 ...with exclusive BIG SLX performance 


‘ 
> 
600. 
-" me * 


as 
CTT , Leelee 
INDUSTRIES, INC. 


Wayne, Michigan « Richmond, California 


“ es 
Ps faf> 





IGLOO 


solves your on-the-job 
thirst problems 


By strategically placing |GLOO Water Coolers 
about the job (one for every 6 or 8 men) you will 
have less “watering time’ and more work. 
1GLOO's built-in cleanliness pays off in em- 
ployee relaticns, too. 


When you order water coolers, specify |IGLOO 
because: 


e It's been proven in use—thousands of times 


e It's PERMALINED and has easy-to-clean, 
round inside bottom 


e It's corrugated for greater strength 
e Its recessed spigot won't be knocked off 
IGLOO the world's No. 1 Water Cooler is 


available in 23 sizes and models— 
with one exactly for your job. 


a 
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HOME GROUND GARBAGE 
R. S. RANKIN 


Consultant, Water and Sewage Treatment 


HE HOME garbage grinder has acquired an un- 

usual status for a modern household appliance. In 
some communities it is required while in others it is 
prohibited. These conflicting positions taken by some 
municipal authorities seem odd, especially since in 
the majority of communities they take no stand one 
way or the other. The appliance itself is an innocent 
accessory. Opponents appear to come from those re- 
sponsible for the sewerage system and the sewage 
treatment plant while the proponents appear to be 
those responsible for refuse disposal operations. A 
review of some fundamental requirements may ex- 
plain some of these differing actions 

The disposal of garbage in a community is a never 
ending operation. For years and years, disposal has 
begun in the home when the housewife, following 
the regulations of the community, wraps it or doesn't 
wrap it, keeps it separate, or mixes it with other 
refuse. Whatever the local rules, she usually complies 
and then awaits the semi-weekly collector to get rid 
of the accumulation and start over again. Her routine 
once established, cannot easily be changed. It is no 
wonder then that she welcomes the opportunity, par- 
ticularly in large families, to get rid of the disagree- 
able task by simply putting it down the sink and 
flushing it away to be forgotten 

The effect on refuse collection services of home gar- 
bage grinders is negligible according to a report of 
the American Public Works Assn. (1). Estimates in- 
dicate as much as 90% of municipal refuse must still 
be collected and disposed of. According to studies 
made by Purdue University (2), tests in a section of 
West Lafayette, Ind., showed that garbage was only 
7.0% by volume of the refuse in that city. With pres- 
ent packaging practices in the markets food wastes in 
the home are diminishing while package wrappings 
are steadily increasing. Thus the overall costs of 
maintaining regular refuse collection services seem 
to be affected very little. Service complaints must 
also be diminishing, as well as nuisances inherent to 
the handling of garbage. In small residential com- 
munities completely equipped with home grinders 
and with few commercial establishments to produce 
garbage, the refuse disposal problem should be sim- 
plified. With the garbage removed, disposal of the re- 
maining refuse should present no particular problem 
by either sanitary land fill or incineration 

As cities increase in size the percentage of homes 
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we RAUELLER. angle meter stops 
ees. 


e«+the angle meter stop with “O” ring seal! 


Heovy phosphor bronze spring 
washer under cop seats the key and 
permits it to be unseated slightly for 


easy turning. 


“©” ring gives dependable, woter- 
tight, double seal at top of key and 
prevents leckoge when key is un- 
seated during operation of stop. 


Heavy inverted bronze key is occu- 
rately mochined ond individually 
ground ond lopped into the body 
for woter-tight contact over its entire 
seating orec 


Single side port in key permits ro- 
tation of key 180° from “open” to 
“closed” position. Greoter ground 
key seoling surfoce gives longer 
stop life. 


Opposed convex surfaces of the 
coupling give line contact initially to 
permit joint to be made-up quickly 
and easily. 


Mueller Copper Service Pipe Con- 
nection inlet includes regular Mueller 
Copper coupling nut ond eliminotes 
loose connecting ring. Meets AWWA 
specifications. 
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Lorge bronze cop protects ground key sur- 
foces and includes strong, accurote check. 
Downward force on cap unseots key slightly 
for easy turning. Fiat head or lock wing. 





Shear-resistant silicon bronze drive- 
lock pin solidly anchors cap to key. 


Square bronze ring solidly secures 
meter coupling nut ond permits it to 
swivel freely. Nut is drilled for wire 
seal. 


Inverted key design 
vses woter pressure on 
key os odditional seat- 
ing force. The higher 
the inlet pressure, the 
greater theseating 
force. 


Heavy water works 
bronze body, key, cap 
and coupling nuts give 
moximum strength ond 
resist corrosion. 


End of riser pipe flange is not compressed 


by convex surfaces and gives greater re- 


sistance to pipe pulling out. 


Extra long skirt on coupling nut supports 
pipe ond prevents leaky joints due to riser 
pipe movement. 


Before your next water meter installation, 
carefully consider these features. They are typical 
of the great attention to detail in research, design 
and engineering which becomes a part of every 
Mueller product made for the water industry. 
Mueller Angle Meter Stops are available 
in a complete range of sizes and styles, 
Write for complete information. 


MUELLER Co. 


Factories st Decatur, Chattancogs Los Angetes 
bn Canada Muotior Limited Sarnia Ontarie 





Build up an adequate 
Engineering. Library 





Water and Sewage 
Chemistry and Chemicals Water and Sewage 


t you are not an expert chemi at war ond 
jependcabie text on 5 CHEMICALS 
r and water w 
e reprint today. ; 
mm unders 


13860 





The Operation of 
Water Treatment Plants 


Here in ne 


The OPERATION «f 
VaTER TREATMENT 
PLANTS 


$1.00 B-2 


Handbook of Trickling Filter Design 








, 
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f | The Operation of 
ae = Sewage Treatment Plants 
PLANTS 


B-4 
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for which please send me postpaid the books | have! 
ircled above. | understand | moy return ony of them within ten doys| 


using grinders is likely to decrease, and more restau- 
rants, hotels and food handling concerns become de- 
pendent on prompt and efficient collection service 
Therefore, except possibly for the few smaller towns 
able to require grinders in the majority of homes, it 
is unlikely that cost of services for the collection and 
disposal of refuse is materially reduced by the instal- 
lation of home grinders 
Central garbage grinding stations are of little in- 
terest to the individual home owner except that they 
make necessary the complete separation of garbage 
from all other refuse at the home, an operation which 
is difficult to enforce. Such stations create problems 
for the sewage treatment plant which are ably docu- 
mented by Tolman (3), but these are not the concern 
of this discussion 
The important municipal affected by 
home garbage grinders is the sewerage system and 
the sewage treatment plant. Considering the sewer- 
age system, every section from the house connection 
to the plant may or may not be affected by the home 
grinder. In California, one city (4) installed them in 
house connections were too flat and 


homes where the | 
the resulting troubles discouraged further installa- 
fault of local 


tions there. This could have been the 

plumbing regulations in permitting too flat slopes 
However, in large cities where house connections 
in many instances, before the turn of the 
no one can be 


operation 


were made 


century and records 


without reliable 
certain that adequate slopes do exist 

In sewerage systems, particularly those of the sep- 
arate type, built with due regard to the requirement 
of sufficient slope to maintain a minimum velocity of 
is no evidence of clogging 
Wraight (5) reporting on 5 years of operation of 
home grinders at Jasper, Ind. where the sewerage 
system is partly combined and partly separate, states 
not been a 


2 ft. per sec., there 


that sludge deposits in the sewers have 
Since the practice in new communities in 
sewer construction, and in extensions to existing sys- 
cities, is to provide separation of sani- 


the installation of 


problem 


tems in olde: 
tary sewage and storm waters 


home grinders in newly developed areas should pro- 


duce no problem 

The ability of combined sewers in older cities to 
transport additional solids can be questioned, espe- 
heir present condition cannot readily be 


cially where t 
pho- 


ascertained. The recent development of internal 
tography illustrates what can happen in older sewers 
unforeseen causes and go undetected. While 
be exceptional, they do cast 
sewers 
days 


from 
these examples may 
doubt on the transporting ability of many 
built to support loads of the horse and buggy 
until they can be proved otherwise. Intercepting sew- 
ers with tributary combined sewers are usually de- 
signed to carry 3 to 4 times the dry weather flow 
with overflows into some watercourse for excess 
flows. Some material stranded in combined sewers 
during dry weather invariably escapes during storm 
flows. Unless transporting velocities exist at all times, 
material, including any ground garbage. 
will likewise escape. Whether these potential condi- 
tions prevail, only the engineer familiar with the 
sewer system can decide and only he can evaluate 


stranded 


them 

The major concern of those who are 
to authorize the installation of home garbage 
ers is the effect on the sewage treatment plant. When 
the plant has ample capacity and installations are 
made gradually, probably there need be little concern 
except to observe the progress in using up plant 


in a position 
grind- 
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A complete Celite diatomite filtration system can 
eliminate the costs of conventional pre-treatment facilities 


Now you can do something about skyrocketing 
per capita water consumption costs—as are dozens 
of municipalities every year. And get clearer, 
sparkling-bright water in the bargain! 

Install one of today’s small compact diatomite 
filtration plants, using Celite* filter aids. In many 
cases, raw water can be filtered directly, eliminat- 
ing several of the costly conventional pretreatment 
stages — flocculation, quick-mixing tanks, and set- 
tling tanks, for example 


Result!: Filtration plants requiring only 4% the 
space of sand plants of equal capacity. Capital 
costs cut almost in half—savings of up to 45°. 

Here's why. Celite diatomite filters better than 
any other medium. Every cubic inch of the skeletal 
diatomite particles contains millions of micro- 
scopic filter pores. These are so minute they re- 
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move all suspended solids, including amoebae and 
algae, without flocculation. 


Mined by Johns-Manville from the world’s 
purest commercially available diatomite deposit, 
Celite is carefully processed for uniformity. You 
have a wide choice of grades for best balance of 
clarity and flow rate. For further information, call 
your nearby J-M Celite engineer. Write direct for 
free technical reprints and illustrated brochure. 
Johns-Manville, Box 14, New York 16, N. Y. In 
Canada, Port Credit, Ontario. 

* Celite is Johns-Manville's registered trade mark for its diato- 
maceous silica products 
t See Comparison Studies of Diatomite and Sand Filtration by 


G. R. Bell, Journal American Water Works Association, 
September, 1956, or write for free reprint 


JOHNS-MANVILLEWU 
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The Ridge Teol Company, Elyria, Chie, u. s. A. 
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capacity Treatment of garbage at a sewage treatment 
plant creates no particular problems that have not 
been solved satisfactorily. In an existing plant at, or 
nearly up to, capacity a rapid rate of instellation of 
home grinders could quickly create an overload. The 
biologic processes must carry the burden, either: 
trickling filters or activated sludge, and the digestion 
system 

At Jasper, Ind., a residential town, (5) it was found 
that suspended solids increased from 114 mg/L be- 
fore the installation of home grinders to 392 mg/L 
after the installation; BOD increased from 151 mg/L 
to 392 mg/L. The sewage flow increased from 0.407 
MGD to 0.446 MGD during this interval from a popu 
lation of 6200. The number of home grinders installe i 
was approximately 1000. Fortunately, this increased 
load had been anticipated by providing increased 
capacity in the treatment plant and the effluent 
showed excellent average annua! removals of 93.2 
BOD and 97.1% suspended solids 

This experience, which is probably unique, shows 
that hcme garbage grinders when installed in the 
homes of practically al! of the sewage contributors, 
do have a very material effect on the strength of sew- 
age, the increase at Jasper in suspended solids being 
nearly 250%, and in BOD 150°. Since the increase 
in flow was negligible, only the biological and diges- 
tion processes required expansion but these were 
onsiderable. The Manual of Practice (6) states “Ful! 
use of garbage grinders in a community increases the 
suspended solids up to 100% with an average of 
above 60%, and increases the BOD up to 65 with 
an average of 30 The effect on the sewage flow is 
negligible.” These increased allowances do not equal 
the Jasper experience but they do confirm the need 
for substantial allowances in plant capacities 

Aside from the cost of the appliance to the house- 
holder, a municipality providing refuse disposal ser- 
vice and sewage treatment facilities will find any 
overall saving with the use of home grinders to be 
negligible: in fact, an increase might be expected 
This in itself is not sufficient reason for prohibiting 
their installation because few cities will follow 
Jasper’s unusual example by requiring them in 100% 
of the homes. Other factors such as the condition of 
the sewerage system and capacity of the treatment 
plant require valuation by competent engineering 
authority before any decision is made 

With over 25 years of use, obviously the home 
garbage grinder has joined the list of appliances de- 
signed to ease the housewife’s burden and it is here 
to stay. Most communities now take it for granted 
and adjust their municipal functions accordingly 
Those which do not or cannot for physical reasons 
permit their installation are eventually going to find 
some means of acceptance possibly by yntrolled 
lemonstration in limited areas where its feasibility 


can be assessed 
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Mest edvenced of all %-yd. loaders! A real production looder, the Oliver 
776 cuts time and work schedules to figures no other can match. Fully framed 
for strength thet mokes profits yeor offer yeor. Torque converter avto- 
matically adjusts to the lood — you get o full bucket every time! 


ty 


i © 4 You'll hustle through every job with an Oliver loader— 
7 made even faster with ‘“‘Reverse-O-Torc,” the torque con- 
ers ~‘ verter that saves you time and money. No shifting, no 


; “ A , ’ ; k fli k clutching—just flick the lever and you change direction 
a it 5 quic as a ric = forward or backward instantly. With “Reverse-O-Torc” 


you'll roll out more work cycles per day and wheel in more 
profits for yourself! 


tREVERSE oO TORG) Speed-test either of these top-production Oliver loaders. 
Match the tractor and equipment to suit your needs and 


get the work package that gives you the most earning 


power for your money. 

And check the other models in the all-purpose Oliver 
wheel line: the handy Oliver 550, compact-sized loader 
that gets in and digs where others can’t go; the big- 
muscled Oliver Series 900’s, most proved high-powered 


SUPER-SPEED LOADERS | 


Br: OLIVER corporation 


Dept. 2232, 400 W. Madison St., Chicago 6, IHinois 
LOOK TO OLIVER FOR YOUR BEST BUY IN WHEEL AND CRAWLER TRACTORS 
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VIBRATING COMPACTORS 


.-- COSTS DECREASED 80%” 


SEWARD H. DART, STREET MAINTENANCE 
SUPERINTENDENT~ SHOWN WATCHING HIS 
28” ESSICK VIBRATING COMPACTOR IN 
ACTION — STATES: 

“Irrigation water tracked into the intersections and gutter 
aprons in Garden Grove, constantly eroded the asphalt 
and made maintenance a full time problem. As a result, 
our gutter and intersection patching required frequent 
reworking, and our costs were high. 


“After a demonstration of the 28” Essick Vibrating Com- 
pactor, we knew we had found the answer. It was self- 
propelled, hooked on the tail gate of a dump truck, and 
produced compaction equivalent to an 8 ton roller on as- 
phalt. Its high frequency vibration compacts an asphalt 
patch that is completely dense—that can be opened im- 
mediately to traffic without any marking or damage to 
the asphalt. 


“Now with our patching unit consisting of the 144 ton 
dump truck, an Essick 120 gallon Truck Mounted Emul- 
sion Unit, a propane torch, and the Essick VR-28-W 
Vibrating Compactor, the patch life has been tremendously 
extended, our maintenance production has tripled, and our 
costs have decreased 80%. 


“The Essick VR-28 really solved the patch problem for us.” 


SELF PROPELLED — MANEUVERABLE — PORTABLE 
Essick High Frequency Vibrating Compactors are con- 
stantly exceeding the densities and specifications performed 
by other compaction methods, while creating new standards 
of compaction for all types of fills, sub base, base materials, 
and asphalt. 

CALL YOUR ESSICK DEALER FOR A DEMONSTRATION 








Also 14 models of Tandem Rollers from '/, to 14 Tons 


ESSICK MANUFACTURING COMPANY 


1950 Santa Fe Avenue 850 Woodruff Lane 
les Angeles 21, California Elizabeth, New Jersey 


Affiliated with THz T. L. smITH COMPANY. Milwaukee, Wisconsin 
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Nevada Plans Ahcod For Freeways 


Full. description of its new 13-year construction 
schedule for freeways in Nevada has been announced 
by the State Highway Department. This schedule 
outlines the sequence by which all sections of In- 
terstate 80 (U.S. 40) and Interstate 15 (U.S. 91) 
will become 4-lane Interstate freeways by 1975 
This construction timetable was designed primarily 
to make long range planning easier for the com- 
munities through which the future freeways will 
pass. Edward L. Pine, State Highway Engineer, said 
that the dates in the schedule might be subject to 
change, but all projects will be carried out in the 
sequence indicated so that communities will know 
exactly where they stand in the program 

At present there are 18.2 miles of completed free- 
way on U. S. 40 through the Truckee canyon east 
of Reno. In all, Nevada will have a total of 533.9 
miles of Interstate freeways when the program is 
completed. The projected cost is $218,997,000 


Steel Header Proves a Production Puzzle 
ABRICATING and shaping tons of steel to pro 


duce a mammoth, 90-foot steel header pipe, and a 
series of smaller steel Y-connections for Detroit's 
new water supply system proved too complicated for 
regular engineering “road maps.” The “pipes” being 
installed at the city’s Waterworks Park, raw water 
booster pumping station, are part of the community's 
effort to increase the screened raw water supply to 
Springwells and Northeastern water treatment plants 
They connect to four pumps with a capacity of 250,- 


000,000 gpd, and replace existing gravity flow facili- 
ties. Because the giant header pipe (14 feet in di- 
ameter) as well as the Y branching units were to be 
connected at an angle, and since so many angles and 
curves were involved to manufacture the proper con- 
figurations in stee] for accurate assembly, it was im- 
possible to lay out the work on paper. This made it 
necessary to rely on mathematics for production in- 
structions. The work was done by R. C. Mahon Co 
for the city under a sub-contract from S. Morgan 


Smith Co., division of Allis-Chalmers 


MIT Has Computer Laboratory 
A computer laboratory for civil engineering stu- 
dents has been established by MIT. This will be 
operated with one third of the computer time allo- 
cated to students, one third to the School of Industrial 
Management and one-third to other departments 
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“Expect to save $75,000 a year 
with Recordak microfilming!” 


Mr. Frank H. Marks, Clerk of the Circuit Court, Broward County, Florida, reports “We are Each day, approximately 1,300 pages of in- 


p records of deeds, mortgages, similar documents on microfilm instead of in costly coming documents will be microfilmed. Older 


going to kee 
records already are being photographed 


volumes expect this to give our taxpayers better service at a saving of $75,000 a year 


TTT 


26 trays—close to Public's response is excellent. Property records 
can be checked in Recordak Film Readers 


with little or no help from office personnel. 


Film records are then placed in visible-index Two film cabinets hold 
hich are inserted in an 11 « 24 tray 50,000 pages of records 


replaces 3 bulky volumes. volumes shown in this illustration! 


jackets, w and replace all the 


Lach tray 


Learn how your agency can start saving. There is Recordak equipment 
to suit every need, every budget For example, the new Recordak Portable 
Microfilmer (weighs only 24 Ibs.) is ideal for smaller agencies or for larger 
agencies where decentralized microfilming is desirable. It’s also a natural 
for field-audit work, comes with handy optional carrying case. 


s ‘ 
yY FRECORDBR vicincer ot mosarn wicrotning 


(Subsidiary of Eastman Kodak Company) —now in its 32nd year 
IN CANADA, contact Recordok of Canada Lid., Toronto 


‘y 


A eeeeeeeeeeeeeeeees + MAIL COUPON TODAY+*++*+eee ee et ee eee 
RECORDAK CORPORATION, 415 Madison Avenue, New York 17, N. ¥ 


Please send further details on the uses of Recordak Microfilming; 


Pm Gentlemen 
also free booklet on new Recordak Portable Microfilmer. Y.4 


Name ss ____ Position. 





Agency 





Street____ 





City. 
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up-date D9 or D8 Tractors for longer undercarriage wear 


Now, two types of track groups are available for older model D9 and D8 Tractors . . . 
regular and optional, allowing you to tailor your undercarriage parts to meet job conditions. 


Lighter tones at top of etched cutaways show 
depth of special hardness in wear zones. 


Regular New Alloy 
Steel — UV — * Steel 

j a oe 

j ~ 


\ 


REGULAR track parts are made from durable steel. 
They're heavy-duty, long-lived, special-hardened to re- 


OPTIONAL track parts are equivalent to those used on 
current production model tractors. The links and shoes 
are made from Caterpillar’s new alloy steel that is hard- 
ened much deeper than regular steel. Link rails are hard- 
ened twice as deep. Shoe grousers are hardened 400% 


¥ all 
— )|) 
— J 


Kot 


with more impact resistance. 


MORE METAL WHERE IT COUNTS. Optional compo- 
nents are king size. Every part is 
beefed up and made bigger with 


G more hardened steel in wear areas. 


BORALLOY “HUNTING TOOTH” SPROCKETS are another new feature of the optional 
groups. Every other tooth is used in one revolution, alternate teeth being picked up the 
next revolution. This alternation means that teeth contact the bushings only hal/ as many 
times as do regular sprocket teeth. More important are the teeth themselves—they're 
machined for exact fit with the big bushings. This greatly extends bushing life. 


COMPARE regular and optional track components: 
Pitch Pins 0.0. Bushings 0.0. Track shoe bolts and nuts Sprocket 
D § regular 8 inches 1 3/4 inches 2 3/4 inches 3/4 inch 14 toot? 
' optional 9 inches 2 inches 3 inches 7/8 inch 25 toot? 


\ regular 9 inches 2 inches 


3 3/16 inche 7/8 inch 28 toott 
4 optional 10 1/4 inches 2 1/4 inches 33/8 


DS inches 1 inch 25 tooth 


HOW MUCH MORE LIFE? Variation in the length of track life occurs because components have different 
wear rates under various soil and job conditions. In sand, pins and bushings wear faster. In rock, shoes 
and links wear faster. 

ON-THE-JOB TESTS confirm that the new optional track components are giving up to 40% more life than 
the regular parts. On many applications, you can expect even greater wear life. 

CORRECT TRACK GROUP SELECTION IS IMPORTANT. It depends on job types and conditions. Let your 
Caterpillar Dealer analyze your track needs. He'll recommend the correct components to help you get 
maximum life at the most reasonable investment. Call him soon. 


CATERPILLAR 


Coterpiter sot Cat ore Ragmtered Tredemerts of Caternine Tractor Ca. 
Caterpillar Tractor Co., General Offices 
Peoria, IL, U.S.A. 


| REE! Handy reference for ordering track 

options New Options for D9 and 8 
SERVICE TIP: Tractors” includes part numbers that are 
° used to adapt to your older mode Pick 


up @ copy at your Caterpillar Dealer's 














eford Asphalt Plant is built to « 
jucing bituminous t 
ly delays and waiting fo 
nt with the flexibility 
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f auxiliary equipmer yr you to custom-make a pla you 


vith A LITTLEFORD MODEL 121-30 ASPHALT PLANT. 
' 
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+) eee dual Please send information on the Asphalt Plant 
30-ton dryer with multiple 
flight construction 


Enctesed hot elevator 
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' Storage Hopper 


10 cubic foot capacity 
Batching Hopper 


Twin Shaft Pugmill— 
1000 Ib. batch 


Selt-elevating platiorm 





HERE'S fi . 


A 3 Mi ALL The enclosed hot elevator de- 


livers a continuous cascade of 


hot, dry aggregate from the 
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model sh-100 
storage hopper 
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many new and improved designed 


The Littleford plant incorporates | 
features that are not found on any { 


dryer to the storage hopper at 


GIVES 


YOU 


BIG 


PLANT | 
RESULTS | 
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other plant of this size. No other 
plant has the complete line of 
auxiliary equipment for you to 
custom-make a plant for your 
operations . . . you receive all 
the profits. 


i —* 


The 5-ton, two compartment dual feeder bin 
has a reciprocating feeder which feeds the 
aggregate in predetermined amounts di- 


rectly into the dryer. 

y model 30t 
trall-o-dryer 

ae @ 


ht | 
yal | be 


The 30-ton dryer, with multiple flights con- 
struction, produces an “Even-Veil” of 
aggregate across the drum permitting quick 
drying, and heating of the aggregate. The 
combustion area is constructed of tough, 
heat resistant “Cor-Ten” steel. Fuel oil or 
gas burner available. 





FIRST CLASS 
(Sec. 4.97 1 BR) 





BUSINESS REPLY CARD | 


Cincinnati, Ome 
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Bros., inc. 
453 EAST PEARL STREET, CINCINNATI 2, OHIO 
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Storage hopper holds and discharges dry 
aggregate into batching hopper. 


model bh-10 
batching hopper 
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Batching hopper has a 10 cubic foot ca- 
pacity (1,000 Ibs.) for measuring one batch 
for the pugmill. Weighing scales available 
if desired. 


(). Seemu"° 


The twin shaft pugmill equipped with ad 
justable paddles is positioned directly below 
the batching hopper. An asphalt flow meter 
determines the correct amount of asphalt 
pumped into the pugmill. 


model ep-30 
elevating platiorm 


The self-elevating platform permits dis- 
charging of bituminous black top directly 
into waiting trucks. 





Proved performer BANTAM T 350 
on county work 3 
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Carrier-mounted BANTAM T-350 loads ovt 600 yards of mo- 
terial in on 84-hour day, excovating pit-run sond and grovel 


Down Mississippi way, you'll hear these comments from the 
men in the Pearl River County Beat (District) 4 Highway 
Department where their second BANTAM is speeding up road- 
building and other work. Pearl River chose BANTAM again 
because BANTAM’s high speed, dependability and lowest-of- 
all operating cost make it the ideal machine for all types of 
excavating, lifting and handling jobs. County Supervisor 
W. E. Moody says, “For county work, BANTAM has no equal.” 

For excavating, loading, ditching, pile driving, culvert 
installations, materials handling, bridge construction or re- 
pairs, BANTAM's big-rig features and exclusive engineering 
advantages assure Pearl River the highest return on its 
BANTAM investment. BANTAM's job versatility has proved 
itself time and again over the 260 miles of road in the district. 


Size-up SANT AM for your work! 

Let us prove to you why BANTAM is the most useful, all- 
round rig for cities, towns and counties—the wisest invest- 
ment on every count! 


BANTAM CR-350— 
All-new self-propelled 
travels and works with 
one engine ond one 
operctor .. . offers 
cutomotive power 
steering, independent 
travel, ond new, higher 
travel speeds. Capacity 
to 11 tons. 4 x 2 drive 
stendord . . . 

4 x 4 optionsl. 74 


BANTAM C-350 —New 
crowler rig feotures 
on all-new undercarriage 
with extra stability; 
stondord 2-speed, inde- 
pendent trovel, and a 
wide choice of options. 
7- and 8-ton copacity. 
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BANTAM, with clamshell bucket, prepares drainage ditch 
for new rood. BANTAM's operational ease ond big-rig 
speed help it to ovtproduce any other in its class. 


With its 11 quick-change attachments, BANTAM 
is ready to work anywhere. What's more, 25 
optional features enable you to buy your 
BANTAM exactly as you want it—to fit your 
specific job needs. 


* 301 Pork Street, Waverly, lowe 
WORLD'S LARGEST PRODUCER OF TRUCK CRANE-EXCAVATORS 
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HERE’S HOW YOU CAN 
GET MORE DITCH 
PER DOLLAR! 


Photos above show the versatile Vermeer 4T 
POW-R-DITCHER digging «a gas main trench 
Manufactured for the light construction field, this 
small, inexpensive ditcher is excellent for water 
and cable lines and home foundation footings 


RUGGED, LOW COST 4T 


POW-R-DITCHER 


DIGS 6”-14 ” WIDE 
DOWN TO 41.’ DEEP 


The small powerful, ruggedly built Ver- 
meer 4T POW-R-DITCHER is designed 
especially for contractors, municipalities, 
utilities, institutions and custom opera- 
tors. Only 46” wide, the 4T is fast . . 
and highly maneuverable. One-man op- 
erated, the POW-R-DITCHER is self 
propelled, has two-way dirt conveyor and 
hydraulic track drive. Handles most 
ditching jobs at a fraction of the cost of 
more expensive ditching machinery. 


IDEAL FOR LAYING GAS PIPE, 
WATER AND CABLE LINES AND FOR 
HOME FOUNDATION FOOTINGS 


The 4T POW-R-DITCHER is the finest buy on 
mad market when you — Se cost investment 
maintenance cost h production. Capa 
ble of handling most ditching jobs, the 4T is « 
real workhorse! 
gr ctaseinateg eter aa gpacgeet plage . 
Please send me FREE information ond prices on 
the complete line of self-propelled Vermeer 
POW-R-DITCHERS. 

















ERMEER MFG. CO. 


1439 W. WASHINGTON, PELLA, IOWA 

















City Dump as a Nuisance 


Mahlstadt v. City of Indianola, 100 
N. W. 2d 189, an Iowa case decided 
Dec. 15, 1959, was a suit against the 
City to abate as a nuisance the oper- 
ation of a city dump for refuse and 
garbage. 

The dump is an open type dump 
for refuse and garbage which is 
hauled there by individual residents 
or a trucker engaged by them. This 
is deposited along the edge of the 
existing pile of refuse which had 
been covered with soil previously, 
the combustibles in it are burned 
and it is then leveled and covered 
with soil, leaving a step down for 
the next dumping. A custodian or 
superintendent employed by the city 
has charge of the dump, directs the 
dumping and does the burning, 
leveling and covering. 

Plaintiff and witnesses for him 
testified the dump was burning day 
and night, and when the wind was 
in a certain direction the smoke was 
heavy and thick and had a putrid 
odor, dogs were killed on the dump 
and their bodies and those of other 
animals were burned there, fire from 
the dump had burned an alfalfa 
field, in the spring and summer the 
area of the dump was infested with 
rats and with flies which spread to 
the homes in his area. He testified 
also the road was covered with pa- 
pers, debris and garbage, which fell 
out of private vehicles transporting 
it to the dump, and such traffic was 
very heavy on weekends and Sun- 
day mornings. On one occasion he 
saw, on the edge of the dump, ma- 
terials from cesspools apparently 
left there by a sewage truck. Vari- 
ous witnesses for plaintiff gave simi- 
lar testimony concerning the burn- 
ing, smoke, odors, rats, flies, papers, 
debris and garbage in the street 
leading to the dump, etc. There was 
no evidence that the health of any- 
one was affected. 


The open dump is the most com- 
mon type in Iowa and is consider- 
ably less expensive than a sanitary 
land fill dump which was recom- 
mended by the regional engineer of 
the state health department. The 
chief of the Environmental Sanita- 
tion Section for Des Moines testified 
that many of the dumps in the cities 
of Iowa are much worse than the 
dump in Indianola 

A pest control operator is em- 
ployed by the city to keep down 
rodents on the dump. The dump is 
baited for rats each month and the 
employees testified that they had 
practically if not entirely eliminated 
rats within a recent period 

A city councilman testified that 
the city was not financially able to 
maintain a sanitary land fill, as this 
would require a special machine and 
a skilled operator. The city had con- 
sidered three other sites for a dump, 
and residents of each neighborhood 
had objected 

The city argued, among 
things, that houses should not have 
been built so close to the city dump 
The court held, however, that one’s 
coming to a nuisance does not pre- 
vent his maintaining an action to 
abate it. While the fact that “a city 
dump is a public service essential 
to the health and general welfare of 
the community”, and that its loca- 
tion had been apart from residential 
and industrial locations—the court 
nevertheless found that the dump, 
as operated, was a nuisance. 

The trial court granted an injunc- 
tion, but allowed the city a limited 
stay in its enforcement, to see what 
the city could do to alleviate the 
condition. On appeal to the Supreme 
Court of Iowa, however, it was held 
that the granting of the injunction 
against operating the dump went 
beyond the requirements of the case. 
Instead, the city will be allowed to 
operate the dump, provided it meets 
the following conditions: 


other 
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McCONNAUGHAY LICENSEES 
Outstanding Performance Operating K. E. McConnaughay 


FOR MORE THAN THIRTY YEARS... Emulsified Asphalt Plants 


FLORIDA 
E. A. Mariani— Emulsified Asphalt 
Hooker's Point, Tampa 

HLUINOIS 


Emulsions, lnc. —Lawrenceville 


INDIANA 
Bituminous Materials Co. 
P.O. Box 1140. Terre Haute 
Wabash Valley Asphali Co 
Terre Haute 
Walsh & Kelly 
R. R. No. 2, Gen 
Brookman Construction Co 
17th & Gharkey Stus., Muncie 
Fauber Construction Co 
Lafayette 
Asphalt Materials & Construction, Inc. 
960 East 22nd. Indianap 
Bituminous Materials Ce 
E. Swihart St.. ¢ Y 


tOWA 


.. .THAT’S THE RECORD OF McCONNAUGHAY Bituminous Materials & Supply Co 


WEATHER-PROOF ASPHALT EMULSIONS Pt Sp Eset Coa 


enfror 
KENTUCKY 
Emulsified Asphalt Co Aultawa 


LOUISIANA 
Bituminous Materials Cx Uctaine 


PROVEN SERVICE... McConnaughay Weather-Proof Asphalt Emul- Serving Alabama, Mississippi, and 
sions have a record of satisfactory performance extending over thirty tauscion 
years. Their versatility and excellent reputation as quality roadbuilding — 
loherty and Swearingen Co 


materials have resulted from formulations carefully developed without Main Se. Normentl 


regard to ionic classification. MASSACHUSETTS 
James Huggins & Sons, I 


Anionic asphalt emulsions with long and satisfactory service records are Medford & Cor 
available from McConnaughay Licensees. Nonionic emulsions used over = 
the same period of time are also available. The experience record for 
cationic asphalt emulsions from McConnaughay goes back over ten years. 

However, these emulsions are not yet considered to be in the same class 


of proven service as the other materials. 


Vf 


THE McCONNAUGHAY POSITION... Recognizing the thirty years 
of excellent experience with McConnaughay Asphait Emulsions of the 
anionic and modified anionic types (with all kinds of aggregates), we will 


continue to recommend these materials as quality products of known ey 
Se Alber 


performance. 


Bunax Inc. (2 plants) 
We do not favor wholesale replacement of these asphalt emulsions with pi? Brock Sarees x 
, . . apthore, I 
relatively untried binders of any variety. We do, however, offer our OnIO 
experience with asphalt emulsions of the cationic and nonionic types to C & C Emulsions — Van Wert 


highway engineers and roadbuilding agencies interested in their use. y 4 ~~ ——F 


2700 Industrial Drive, ¢ mrbia 


TENNESSEE 


ALL GRADES AVAILABLE... All McConnaughay Licensees are pre- Asphalt Products Co., Inc 


P Powell Ave., Nashuille 4 
pared to furnish all grades of asphalt emulsions, each the best of its type. esnene 


If you are figuring on highway, street, or general paving, get in touch with l. J. Pounder & Co., Lid 

’ . 4 . 1474 Wall St. Woenspee, 
your nearest McConnaughay Licensee listed at right or contact the Pes ee 
main office. 


K. E. M°CONNAUGHAY ‘on: 
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THE 
SEISCOR 


HEE ANT 


SYSTEM 


¥ MA : 
LW : 


Hard-hat with built-in radio, antenna 
earphones and microphone 





Now, the TELEPATH provides 
you with wireless communications 
where small size and light weight 
are essential! 
range systems use 
a completely transistorized trans- 
mitter-receiver unit, powered by 
economical self-contained batteries, 
and weigh less than one pound. 


TELEPATH systems are available 
for operation in either 27 mc. or 
50 mc. bands. No license is required 
for the 27 mc. TELEPATH it 
can be used immediately! 
TELEPATH systems are a part of 
your wearing apparel, assuring you 
of more freedom and convenience of 
use than the old style “walkie- 
talkies.” TELEPATH systems may 
be used to provide complete com- 
munication networks, either indoors 
or out. They also may be used direct- 
ly with your present communications 


These short 


“ee 
headset with 
microphone 


antenna 


shirt-clip 


Radio unit 
earphones and 
controls 





omplete pocket 
size 2-way radio 


Air Force-Type for A 
et-engine noise 


Special Models on Request 





system, to extend its usefulness. 


TELEPATH systems are unsur- 
passed for intelligible communica- 
tions in high noise or poor visibility 
conditions where direct vocal or 
visual contact is impossible 


diuunbator 


sm qguiries 


Contact SEISCOR teday and find 
how the TELEPATH can help yes! 





© Crystal Controlled Transmitter 

© Crystal Controlled Superheterodyne 
Receiver 

@ Meets All Applicable FCC Requirements 


© Long Battery Life 


SEISCOR, Box 1590, Tulsa, Okla 


Please send complete information 


NWAME____ 


iIscOR> 


' ADDRESS 
city ——— 


fiw ear 


| COMPANY 


An adequate and effective pro- 
gram of eliminating rats in the dump 
by poison and flies in the dump and 
neighborhood by spraying; the erec- 
tion of a fence on the side of the 
dump between it and the houses, to 
prevent the blowing to them of pa- 
pers, etc. from the dump; the pro- 
hibition of the dumping of materials 
from cesspools, etc.; the supervision 
of the area to prevent the littering 
of streets with garbage and refuse 
dropped from vehicles of residents 
hauling the same to the dump; that 
dogs be not shot upon the dump and 
that the bodies of animals be not 
burned on the dump. 


Road Improvements and 
Assessments 

Fluckey v. City of Plymouth, 100 
N. W. 2d 486, a Michigan case de- 
cided Jan. 4, 1960, was an action by 
home owners challenging special as- 
levied their property 
for street improvements 

Western Electric Co 
the City of Plymouth a distribution 
and repair center for products used 
by the Michigan Bell Telephone Co 
It was found that the road in front 
of the plant was posted with light- 
and it felt 
seriously impede the 
oper the new plant. The 
Company and the City then decided 
to improve the existing 22-foot black 
top road to a 48-foot reinforced con- 
rete 


sessments on 


erected in 


weight limitations was 
might 


ation of 


this 


pavement, designed and suit- 
able for year-round heavy truck 
traffic. The cost of the project was 
estimated at $234,000, of which the 
city was to pay $80,000 as its share 
of the expenses. Of this latter 
amount, 53 percent was to be borne 
by the properties fronting the 
improvement, residential properties 
being assessed at $10 per front foot, 
side residential lots at $5 per side 
foot, and commercial and industrial 
property at $13.69 per front foot 
The plaintiffs claimed that they 
should not be required to pay these 
assessments, as they were not bene- 
ficial to their properties, but detri- 
mental, since the value of their 
property had been depreciated by 
the change from a high class resi- 
dential street to a street handling 
large volumes of motor traffic. 
The court held that the plaintiffs 
were correct and should not be re- 
quired to pay the assessments 


on 


Those Pigeons Again 
In London, England, a super-slick 
varnish has been reported, so slick 
that pigeons skid on it, sprayed on 
with a gun, the liquid is colorless in 
addition to being unbelievably 
slippery. 
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CUT TRENCHING COSTS with John Deere 


2-fisted power under 2-lever control 


Down goes the high cost of installation 
when the John Deere Backhoe rolls up to 
the job! Here’s power that takes frost and 
hard ground right in stride-power under 
responsive, efficient control of just two 
operating levers. 

You'll find all the capacity you need in 
the John Deere Backhoe, too—a dump 
clearance of 11 feet, a ground-level —e 
of over 20 feet and a maximum digging depth 
of 13 feet, 6 inches. Boomswing of the 
center-mounted model is 205 degrees and 
a full half-circle with the five-position 
Model 51. 

See your dealer now for a demonstration. 


Jobn Deere Industrial Division, 3300 River Drive, Moline, Illinois 


JOHN DEERE ad “Specialists in Low-Cost Power with a Heavyweight Punch’ 
2enn Onaenre 
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En, 


PROJECT UNDER CONSTRUCTION 





DANGER-SPOT ON FAMED LINCOLN 
ELIMINATED WITH REPUBLIC SECTIONAL 


A busy cross-country truck route . . . narrow two- 
lane bridge over a stream . . . blind curve . . . hills 
in both directions . . . all added up to a real danger- 
spot that was the scene of many accidents on U.S. 
Highway 30 west of Lisbon, Ohio. 


Ohio Department of Highways’ solution to the 
problem: straighten out the road, eliminate the 
bridge and curves. The bridge was replaced by 
a full-round Republic Sectional Plate Pipe in- 
stallation. Assembly was fast and efficient—the 
pipe was completely engineered and fabricated at 
the plant, delivered ready tor assembly. 


ONSTRUCTION 


FOURTEEN FEET in diom- 
eter, 285 feet long, the 
sectional plote pipe wos 
constructed of I-gage 
Republic Copper Stee! 
Plotes. A 5% vertical shop 
elongation eliminated the 


need for strutting in the 


field 


pipe interior was coated 


and paved 


Lower half of the 


Trafhe over the old concrete bridge was main- 
tained until the fill was placed around the pipe. 
It was then diverted to a by-pass road and the 
bridge was demolished and used as part of the fill. 


Complete and in service, this Lincoln Highway 
project is a good example of modern highway 
engineering and safety planning—using Republic 
Sectional Plate Pipe to speed completion and keep 
costs down. For information on problem-solving 
drainage products to meet your requirements, 
contact the Republic Sectional Plate Distributor 


nearest you (see list at right), or mail coupon. 





COMPLETED 








HIGHWAY 
PLATE PIPE 





Distributors of Republic Sectional Pilate 
Bert River Culvert & Equipment Co. Legensper! Meta! Culvert Co. 
Lind 


Escanaba, Mich 
Beall Pipe & Tent Corporation 
Portiend, Ore. « Bole, idaho 
Bivegress Pipe & Culvert Co 
Lowsrville, Kentuchy 
The Beordmen Co 
Obichome City, Otte. © Tusa, Obie 
Careline Culvert & Metei Div 
Ploride Stee! Corp 
StoterHe, N.C 
Conte! Culvert 
Alenandria. la 








Jensen Bridge & Supply C 
Sond ust y, Mich 

H. V. Johnston Culvert Co 
Minneapols, Minn. © Aberdeen, 5. D. 











REPUBLIC STEEL 
World Wiles Range 
Of Studland, Stbolas aval, Sl PhedliSd 








“a 


LFT-SLAB CONSTRUCTION using columns of 10%-inch O.D 
Republic Stee! Pipe, helped provide low-cost erection of this 
Cleveland. Ohio, building. Sicbs were poured on ground, then 
groduclly hoisted up the steel pipe columns by means of 
hydrovlic screw jocks. Scaffolding and elevotors were elimi- 
nated. Mail coupon for details on Republic Stee! Pipe. 


QUICK, TROUBLE-PREE PERFORMANCE ic yours when you wre 
Republic Flexible Plastic Pipe to bring in construction woter . . . or 
drain flooded excovotion. Made of tough polyethylene, it 
resists abrasion and the effects of acids and alkalies. in addition, 
it is immune to electrolytic action. Lightweight ond easy to cut 
or join, it con be used on job after job. 


UP THEY GO, fost and easy. Truscon Insuloted Sidewall Panels— 
the modern, low-cost way to construct moterial and equipment 
shelter, field offices, service building. Panels ore built by 
sandwiching o loyer of insulating material between two sheets of 
Truscon 24" Ferrobord" or galvanized ribbed sheeting. Securely 
interlocked for weather-tightness. Mail coupon for more data. 


REPUBLIC STEEL CORPORATION 

DEPT. PW-9326 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 

Please send information on: 

© Sectional Plate Pipe O Steel Pipe 

O) Truscon Insulated Sidewall Panels © Flexible Plastic Pipe 


Name aa 


Firm 





Address 





City Zone 








RIVER OAKS CUTS COSTS 
WITH IDEAL CAT TEAM 


Cat No. 955 Traxcavator with No. 6 Ripper rips rocky material, 


then loads excess in trucks. 


These two Caterpillar-built machines are on the job 
twelve months a year for the City of River Oaks, 
Fort Worth, Texas. The population numbers 10,000 
Here’s what Public Works Director W. 
“Over a period of 


Harrison 
says about their performance 
years Caterpillar equipment has proved itself to have 
low operating and maintenance costs. The No. 112 
and No. 955 are ideal machines for a city this size 
By doing our own work with them, we not only can 
pick a convenient time and place to work, but also 
estimate a 20% saving on all jobs.” 

For communities the same size or somewhat 
larger, this suggests a money-saving use of the pair 
The 75 HP No. 112 is big enough to do a good road 
job, yet is easy to move and maneuvers well in tight 
places. The 70 HP No. 955 has the capacity to han- 





20% 








Cat No. 112 Motor Grader ditches, cuts street to grade and 
levels up before resurfacing. 


dle tough material, maneuvers well in close quarters 
too, and is available with quick-change attachments 


that multiply its usefulness 


Ask your Caterpillar Dealer for full details of 
the No | 1? and No. 955 


of low operating and maintenance costs 


Ask him for proof, too 
He has 
facts and figures that show how their low final costs 
make them the most economical equipment your tax 


doilars can buy ! 


Caterpillar Tractor Co., General Offices, Peoria, Ill... U.S.A 


CATERPILLAR 


Cater lat Cat and Teanceveter ave Regitered Trademerts of Caterp ©» 








STORM WATER 
PUMPING 


URBAN EXPRESSWAY 


FOR AN 


FRANK J. BUCKLEY 
Shumevon & Buckley, 
Consulting Engineers, 
New York, New York 


HE DESIGN of the Prospect 

Expressway, Ocean Parkway and 
Fort Hamilton Parkway Interchange 
in the Borough of Brooklyn, City of 
New York, presented several major 
engineering problems not usually 
encountered in urban arterial high- 
way construction. 

This Interchange is located in a 
densely populated section of the 
Borough and is surrounded by large, 
luxury-type apartment houses, a 
public school and a church 


In order to carry Prospect Ex- 
pressway through the Ocean Park- 
way—Fort Hamilton Parkway inter- 
section preliminary studies consid- 
ered the use of a viaduct over the 
existing streets. This scheme was 
rejected after strong objections by 
the property owners and school and 
church authorities who contended 
that a viaduct structure would de- 
tract from the appearance of the 
residential community and depreci- 
ate property values. 

A plan was then developed with 
the grade of the Expressway low- 
ered and carried through the inter- 
section in an open cut with archi- 
tecturally treated retaining walls 
supporting service roads at existing 


street elevations. This plan met 
with local approval. 

Lowering the Expressway grade 
required reconstruction of a subway 
station and relocation of trunk 
sewers and water lines. In addition, 
since the Expressway is approxi- 
mately 12 feet below the elevation 
of the existing storm sewers in the 
area, special provisions for drainage 
were needed. In order to overcome 
this problem it was decided to drain 
the Expressway from its lowest ele- 
vation into a wet well and to pump 
the storm water into the city sewer 
system. 

The size of pumping equipment 
needed for this purpose was deter- 
mined by computing the runoff, 


ban war Je 


—™, 





@ MOTOR FLOOR plon of the Prospect Expressway storm water pumping station. See also sectional view on following page. 
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@ PUMPING STATION section shows arrangement of grit chamber, bor screen, main pumps, sump pump and 


equalize wear on the equipment, 
alternate pumps would start during 


using a rainfall intensity of 5.5 
inches. This corresponds to a rate of 
rainfall of 1.75 inches per hour with 
a time of concentration of 8.4 min- 
utes. These factors were based on a 
15-year maximum storm. The area 
to be drained was computed at 6 
acres and the coefficient of imper- 
viousness was determined to be 0.90. 
The design rate of runoff was found 
to be 13,000 gallons per minute. 
After the rate of runoff and lift 
had been determined the method of 
pumping was considered. It was 
decided that the most economical 
and practical arrangement of equip- 
ment was to install two pumps to 
provide for the required design run- 
off, with a third pump as a standby 
in case of a mechanical failure. The 
pump house was designed around 
these three pumps and the wet well 


Pumps and Controls 


The pumps are of the mixed flow 
class specified to be capable of de- 
livering not less than 6500 gallons 
per minute against a dynamic head 
of 35 feet. It was estimated that un- 
der normal rainfall conditions one 
pump only would be operated. The 
pumps are automatic, electrically 
driven and controlled by a combina- 
tion of a float switch and pump 
selector devices arranged so that 
the second and third pumps would 
cut in when needed. In order to 
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successive rainfalls. 

The pumping station is located 
under a service road adjoining the 
Expressway. The 17’ 74%” wide and 
38’ 6” long building is designed 
structurally as a cellular reinforced 
concrete retaining wall 38 feet high 
The roof of the structure is designed 
to carry vehicular traffic on the 
service road. The wall facing the 
Expressway is treated architectur- 
ally to conform to the appearance of 
adjoining retaining walls and bridge 
abutment. The interior of the build- 
ing is subdivided in three cells by 
means of an interior diaphragm wall 
and a concrete floor. The two lower 
cells serve as the wet well, the bot- 
tom of which is located 12 feet below 
the lowest point of the Expressway 
A grit chamber is provided at the 
influent side of the wet well to 
concentrate the accumulation of 
sediment. This sediment is to be re- 
moved periodically by a _ truck- 
mounted crane with a catchbasin 
cleaning bucket operated through 
an opening in the roof of the struc- 
ture. A 1%-in. hose bib and hose 
have been provided for cleaning the 
wet well. Wash water is removed 
with a manually controlled 3-in. 
diameter sump pump. 

Main pump impellers with hous- 
ings and 16-in. pump columns are 





located in the wet well. Pump dis- 
charge heads, direct drive vertically 
mounted motors, switchboard and 
other equipment are located on a 
concrete floor 24 feet above the wet 
well. Each discharge head is con- 
nected through a 16-in. pipe with 
gate and swing check valves to a 
stilling chamber. From there, the 
discharge is carried through a 36-in. 
monolithic concrete sewer approxi- 
mately 300 feet westerly into an 
existing 60 in. sewer. Water-tight 
manhole covers, 36” x 36” in size, 
have been provided directly over 
each pump to permit removal of 
complete pump units. Access to the 
interior of the building has been 
provided through a door from the 
Expressway and through a manhole 
from the service road. The building 
is equipped with electric lighting, 
ventilation and thermostatically 
controlled heating. 

This contract was desiqned by 
Shumavon & Buckley, Consulting 
Engineers for the New York State 
Department of Public Works under 
District Engineer Milton E. Goul 
The Expressway is a part of the 
Arterial System for New York City 
as planned by Robert Moses, City 
Construction Coordinator. The Con- 
tractor is Terry Contractor Com- 
pany. Construction work is being 
supervised by the State Department 
of Public Works. 
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TAPPING THE POTOMAC... 





ROBERT J. McLEOD, 
Chief Engineer, 
Washington Suburban Sanitary 
Commission, 


Hyattsville, Maryland 


ORE THAN three years ago the 
Washington Suburban Sanitary 
Commission received two reports 
with recommendations for the fu- 
ture water supply of its area from 
Dr. Abel Wolman, consultant, and 
Harry B. Shaw, WSSC Chief Engi- 
neer at that time 
Their conclusions were the same 
Some new source of water had to be 


provided to meet the needs of 


an 
exploding population in the Wash- 
District, 


an area covering 427 square miles in 


ington Suburban Sanitary 


two Maryland counties adjacent to 
the District of Mont- 
gomery and Prince George's. In ad- 
dition, the WSSC also provides wa- 
Howard 
County for a system which reaches 


Columbia 


ter for part of nearby 


more than half way to Baltimore 
The WSSC now serves a popula- 
tion of about 560,000 persons, using 
an average of 46 million gallons of 
water a day; and it was recom- 
mended that the Commission pro- 
vide a plant, which, together with 
existing facilities, would be adequate 
for approximately 1.2 million people 
The Commission promptly ac- 
cepted the recommendations of D: 
Wolman and Mr. Shaw and in 1956. 
launched a four-stage, $29 million 
project to obtain a new supply of 
water from the Potomac River, with 
the first stage 
about $12 million 
The Commission's major caisting 


estimated to cost 


source of raw water is now the 
Patuxent River, which is impounded 
by two dams holding a total of 
around 14 billion gallons. The 
WSSC’s Patuxent plant 
can produce up to 65 million gallons 


filtration 


of filtered water a day: and othe: 
facilities—the old, Burnt 
Mills filtration plant, several Prince 
George's County wells, and inter- 
connections with the Distric: of Co- 


12-med 


lumbia system—raise the total avail- 
able to more than 80 mgd. This has 
been adequate to meet the require- 
ments to date, but is far from suf- 
ficient to meet the water consump- 
tion demands of the future 
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Design of the Potomac Filtration 
Plant, which is now under construc- 
tion on a 35-acre tract purchased in 
1958, provides for a raw water in- 


take from the natural flow of the 


river. However, metropolitan engi- 
neers foresee the possibility of a 
reservoir on the river in the future 
This was taken into consideration 
in selecting the site upstream from 
the proposed dam, so that a saving 
in pumping costs could be realized 
if a dam is constructed. The plant 
is being built in such a way that 


the intake facilities can still be used 
when and if the waters of the Po- 
tomac are impounded 

Filtration Plant will be 
onstructed in four stages as needed 
The first section of the plant, with 
a production capacity of 30 mgd, is 


Potomac 


expected to go into service this sum- 
mer. Additional stages will be built 
as required until the ultimate ca- 
pacity of 120 mgd is reached. When 
completed, the plant will make 
available to the water service area 


of the Sanitary District, when sup- 


@ THIS view shows the 30-inch pipes that will carry water to and from the finished 


water pumping station. 


First stage installation will have capacity of 30 med. 
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1,000-yr. Flood (with dam) 


Max. Power Pool _ 


Min. Power Pool 


1,000-yr. Flood 
1936 Flood 
10-yr. Flood 
_L-yt. Flood 


16 


"Approx Aug. 1257 Wl 


C & O Cano! 
. ~/ L 


POSSIBLE FUTURE EXTENSION 








“ 








Min. Design W.L. 


L140 River Bottom 





INTAKE STRUCTURE 





TREATMENT UNITS 


VENTURI VAULT 


60° Butterfly Vaive 


Traveling Water Screen 


- RAW WATER PUMPING STATION 





@ HYDRAULIC PROFILE of raw water pumping facilities for the Potomac River water supply development project. 


plemented by existing supplies and 
expected well developments, a ca- 
pacity of about 200 mgd 

Design and construction of the 
Potomac Plant is under the super- 
vision of Whitman, Reouardt and 
Associates, consulting engineers of 
Baltimore 

So that the facility will blend into 
the exclusive, semi-rural country 
where it is located, the Potomac 
Plant buildings feature modern and 
colorful architecture which 
plements the landscape. Architec- 
tural design was created by Fisher, 
Nes, Campbell and Associates of 
Baltimore and offers attractive stone 
fronts, large glass areas and low 
silhouettes for such filtration plant 
structures as the raw water pump- 
ing station, the filtered water pump- 
ing station and the chlorine building 

“Stage 1,” for which ground was 
broken in March, 1959, is being con- 
structed in two contracts totaling 
about $63 million by the Malan 
Construction Corp. of New York 
This work includes the intake struc- 
ture, 60-inch raw water suction 
lines, traveling water screens, the 
raw water pumping station (60 
mgd), treatment plant (30 mgd), fil- 
tered water pumping station (60 
mgd), and filtered water storage 
reservoir (capacity: 6 million gal- 
lons). 


com- 


80 


One of the tasks in- 
volved in the 
plant has been the crossing of the 
historic C & O Canal, which 
parallel to the Potomac on the east 
side. The raw water 
was 


interesting 
construction of the 


runs 


intake structure 
strip of 
land between the river and the 
canal. Twin 60-inch pipelines then 
had to be installed under the canal 
to reach the raw 
station, where the water is raised 
about 130 feet up a steep bluff to 
the filtration plant 

Two large temporary 
placed in the canal to carry the flow 
of water downstream while the 
channel was diked to permit exca- 
vation and laying of the intake-to- 
pumping station During this 
phase of construction—a period of 
several months—the C & O Canal 
flow has been interrupted 
When the installation is completed, 
the canal bed will be replaced, the 
temporary pipe will be taken out, 
the dikes will be removed, and the 
canal will return to its natural chan- 
nel 

Dynamite has been used by the 
case to blast away rock, in order to 
place the raw water pumping station 
at a low enough grade to permit 
gravity flow of water from the in- 
take structure. However, the sta- 
tion is being built high enough to be 


located on a narrow 


water 


pumping 


pipes were 


lines 


never 


above the flood stage level of the 
Potomac River, 


contains 


and the initial in- 
suffi- 


ent capacity to meet the immediate 


stallation pumps of 


supply requirements of the 
area. Like other portions of the Po- 
installation, the pumping sta- 


designed for 


water 


tomac 
tion is adaption to 
higher production capacities by the 
addition of more pumps as the filter 
plant is likewise expanded 

Vertical pumps are being installed 
on the raw water pumping station so 
that, in the event the Potomac is im- 
pounded, the pump motors may be« 
adjusted to permit operation at the 
higher water level. The actual intake 
structure between the river and the 
canal would be inundated and aban- 
doned in the event of impound- 
ment. A 60-inch force main, about 
800 feet in length, will carry the raw 
water up the rocky cliff overlooking 
the river to the rapid sand filtration 
plant 

Although not 
itself another 
the Potomac development is the in- 
stallation of two supply lines from 
the plant. One consists of a 10-mile- 
long, 48-inch main from the new 
filtration facility to connect with a 
number of large lines in the main 
zone of distribution system. This line 
is expected to cost an estimated $2.8 
million, and three contracts already 


part of the 
phase of 


plant, 
important 
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@ RAW WATER pumping station will be located in this area of solid rock which is 
being blested owt. When completed, station will raise water up cliff in background. 


@ WHILE intake lines were being installed, it was necessary to carry the water in 
the C & O Canal past point where excavation was under way. This is how it was done. 
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let for a portion of it total $1,722,- 
000. The other line is a 70,000-foot, 
36-inch main, estimated to cost 
about $2.4 million, which will serve 
as a feed to the high zone in Mont- 
gomery County. This line is sched- 
uled for construction in 1960. Rights- 
of-way of sufficient width have been 
acquired for both lines so that addi- 
tional parallel mains can be in- 
stalled when needed 

The goal of this huge Potomac 
project is to provide an adequate 
water supply through an integrated 
system fed by two major sources 
the Patuxent River and the Potomac 
River. In addition to the $29 million 
Potomac River development, the 
Commission has scheduled about $9 
million worth of major reinforce- 
ment and expansion projects in its 
Five-Year Program, 1959-1964 

The WSSC now owns a network of 
1650 miles of water mains, 16 pump- 
ing stations and 31 storage tanks, 
all of which will assist in the dis- 
tribution of water from the Patuxent 
and the Potomac throughout the 
Commission’s bi-country area. With 
two rivers working for them, subur- 
ban Marylanders now can breathe 
easier about their water supply 
Members and staff of the WSSC, 
who daily deal with the demands 
of the mushrooming population of 
their service area, look many years 
ahead with the confidence that they 
will be able to provide water when 
and where it is needed. 


Costs of Laying Water Pipe 


In Heston, Kans., 3,152 ft. of 10- 
in. cast iron pipe cost $4.50 per ft 
in place; and 855 ft. of 6-in. pipe 
cost $2.60 per ft. In Larned, Kans., 
2,315 ft. of 16-in. cast iron force 
main for sewage treatment cost $11 
per foot in place 

Water main construction costs as 
reported by the Augusta, Maine, 
Water District for 1958 were as fol- 
lows: 6-in. pipe, 2,342 ft., with 14 
gate valves, average per foot $4.86, 
of which $2.73 represented mate- 
rials, $1.02 cost of labor and $1.11 
cost of equipment; 8-in. pipe, 4,649 
ft., 10 valves, average per foot $4.66 
of which $3.35 was materials, 63 
cents cost of labor and 68 cents cost 
of equipment; 16-in. pipe (includ- 
ing 40 ft. of 12-in. and 3 valves), 
1,232 ft., $14.65 per ft., of which $9.87 
was materials, $1.94 was labor, $2.84 
was equipment. In addition, there 
was an extra cost of $6,600.10 for 
rock excavation which brought the 
overall cost on this line to $19.84 
per foot. 
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WASTE TREATMENT 
FOR AN ICE CREAM PLANT 
AND RESTAURANT 


ROSS E. McKINNEY, 


Associate Professor 
of Sanitary Engineering 
and 
DONALD SCHWINN, 
Graduate Student, 
Massachusetts Institute of Technology 


Mr. Schkwinn’s present address is 
Dorr-Oliver, Inc., Stamford, Conn. 


HE DEMAND for an economi 


treatment system 


restaurant-ice-< 


waste for a 
combination 
plant resulted in the installation of a 


sludg 


ream 
complete mixing activated 
plant operating on the principle of 
total oxidation. While 
activated sludge for a small installa- 


the use ol 
tion was questioned originally, its 
operation the year has 
justified its use 

The A. R. Parker Company is a 
thriving restaurant-ice cream plant 
located on Route 106 in East Bridge- 
water, Massachusetts. During the 


summer months it is one of the most 


over past 


popular ice cream spots in this sec- 
tion of Massachuetts. Its popularity 
is enhanced by a recreation field 
adjacent to the plant 

The wastes from the plant 
largely of wash water from both ths 
and the 
" 


aomes 


onsist 


ice cream manufacture 


restaurant, together with t 
Prior to July, 1958, 
wastes were treated in a septic tank 
and the effluent discharged into an 
open ditch, a tributary of a nearby 
The 
conditions created by the septic tank 
effluent in the ditch caused 
neighbors to file a complaint with 
the State Health Department. After 
examining the State 
Health Department requested that 
A. R. Parker put in secondary treat- 
ment to eliminate the nuisance. 
The initial proposal for secondary 
treatment consisted of subsurfac« 
sand beds following the septic tank 
The cost of the treatment plant was 
estimated at $40,000. Because of the 
large quantities of fatty materials in 
the wastes, there was a question as 


sewage. these 


stream odors and nuisanc« 


open 


the 


situation, 


not the subsurface 


to whether or 
filter would 
torily over a long period of time. In 


beds operate satisiac- 
order to evaluate their wastes and to 
the treatment required 
retained Rolf Eliasse 


determine 
A. R. Parker 


Associates 


A study was made over a two-day 
period in September, 1957, on the 
variations in waste flow and organic 
strength. The flow 
shown in Table 1. It was found that 


the average flow on 


variations are 


the maximum 


day was 460 gallons per hour with a 
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@ SECTION through complete mixing activated sludge plant described in this arti- 


cle. Blower shown at upper right was ac 


tually located inside main building of plant. 





Table 1—Rate 
Sept. 14 Sept. 15 
1957 1957 
184 
184 
184 


Time 


0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
Average 


303 
184 
230 
303 
378 
303 
667 
303 
230 
2x 


78( 

570 
57( 

454 
570 
570 
780 
570 
454 
570 
230 
184 
457 
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@©@vy 
~~ > & 


eee ee DD 
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n> 


of Waste Flow, gph 


Aug. 7 Sept. 10 7-Day Average, Feb. 14 
1958 1958 to April 3, 1959 


340 580 
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maximum of 780 gallons per hour. 
The average 5-day BOD was 2,1 
pounds per hour with a concentra- 
tion of 460 mg/L. Since ice cream 
was not being made on these days, 
the data represented the wastes 
from the restaurant on the peak day 
of the week. 


Ice Cream Manufacture 


Ice cream is not produced on a 
major scale at A. R. Parker but 
rather is custom made as the de- 
mand requires. During the summer 
months ice cream is made 3 to 4 
times a week, while in the winter it 
is made only once a week. It was 
assumed that the flow and the or- 
ganic strength at the times of ice 
cream manufacture would not ex- 
ceed the load during the peak rest- 
aurant load. The final design criteria 
were for 8700 gallons of waste over 
a 19-hour period with a maximum 


sign, using a reinforced concrete 
tank constructed by a local contra- 
tor 


Plant Design 


The treatment plant consisted of 
a single tank 20 ft. by 10 ft. and 14 ft 
deep with 10-ft. SWD. It was divid- 
ed by a steel baffle into two com- 
partments. The aeration compart- 
ment contained 1650 cu. ft. with a 
retention period of 35 hours based 
on average flow. The aeration de- 
vice was one-inch steel pipe with 
1/4-inch drilled holes. Air was 
supplied by a 90 cfm, 5 psi Spencer 
turbine blower. A steel deflection 
baffle was located in the middle of 
the tank to prevent excess turbu- 
lence in the sedimentation section 

The sedimentation 
connected to the aeration tank by 
12-in. opening at the bottom of the 
tank, making the flow into the sedi- 


section was 


@ AERATION section of unit has been uncovered to show degree of aeration and 
agitation obtcinable with ‘4-inch holes in steel pipe. Cover planks are at right. 


hourly flow of 780 gallons and for 40 
pounds 5 day BOD 

Analyses of the nature of the 
wastes indicated that the total oxi- 
dation type activated sludge plants 
would offer the complete 
treatment for the lowest cost. Data 
were obtained on a Yeomans “Cavi- 
tator”, a Chicago Pump “Rated 
Aeration”, an Infileo “Aero-Accela- 
tor” and a design of Rolf Eliassen 
Associates which had been used to 
treat textile wastes at Dale Brook 
Bleachery (1). Since all of these 
systems were designed on the same 
general principles, economics was 
the basis of choice between the diff- 
erent systems. The cost of the design 
submitted by Rolf Eliassen Associ- 
ates was found to be substantially 
less than the estimated costs of the 
other systems investigated, and the 
A. R. Parker Co, selected that de- 


most 
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mentation section vertical to a steel 
pipe weir. The plant effluent was 
discharged into the existing sewer 
line through the existing septic tank 
and out into the open ditch. The 
septic tank was cleaned out so that 
its operation had no effect on the 
effluent quality. Since the treatment 
plant would receive wastes only 19 
hours per day an air lift sludge re- 
turn was employed to keep the sedi- 
mentation tank contents aerobic 
during the periods of no flow. For 
convenience of operation the air lift 
pump was operated continuously on 
excess air from the blower which 
was located adjacent to the kitchen 
in the main building. At no time 
have there been any problems from 
noise with this blower. 

The treatment plant was finished 
and placed into operation on July 3, 
1958, just before the biggest week- 


end of the season. A grab sample 
taken on July 24 showed that the 
treatment plant was operating 
satisfactorily with an effluent of 31 
mg/L 5-day BOD. On August 7, a 
complete set of analyses was made 
at hourly intervals to determine the 
variations in operation. The average 
flow was 605 gallons per hour with 
a peak flow in excess of 1300 gallons 
per hour. This flow was considerably 
higher than expected and some 
solids were carried out in the efflu- 
ent. In spite of the surge flow of 
1300 gph, the effluent suspended 
solids averaged only 24 mg/L. The 
average 5-day BOD of the influent 
was 590 mg/L, while the effluent 
was 15 mg L. 


Operation Problems 


It soon became noticeable that the 
sludge in the sedimentation section 
was becoming septic in the corners 
and was rising to the surface. The 
intake on the air lift pump was 
modified to pull the sludge from the 
corners, but this failed to draw all 
of the sludge into the intakes. Since 
the problem lay in insufficient turb- 
ulence in the corners, efforts were 
made to deflect a portion of the 
mixing force into the corners by 
bending the deflection baffle. Un- 
fortunately, the aeration system was 
not producing enough turbulence to 
reach the corners so that bending 
the deflection baffle did not produce 
satisfactory results 

In January, 1959, a baffle was 
placed in the sedimentation section 
just below the liquid surface to 
catch the sludge which rose. The air 
lift pump intakes were set just be- 
low the top of the new baffle. A 
detailed study was made on plant 
operations over the next few weeks. 
The data, Table 2, showed that the 
effluent had deteriorated quite bad- 
ly. The effluent was greenish colored 
and there was a distinct hydrogen 
sulfide odor. The baffle was removed 
in May, 1959, and a large mass of 
black digesting sludge was found 
under the baffle. Once again the air 
lift pump had failed to pull the 
sludge back into the aeration section 
so that it had built up under the 
baffle and had decomposed 


The Solution 

The next step in trying to allevi- 
ate the rising sludge problem was 
the removal of the deflection baffle. 
It was expected that removal of the 
deflection baffle would create too 
much turbulence in the sedimenta- 
tion section but this did not happen. 
The turbulence in the sedimentation 
section was perfect with the sludge 
having a_ slight rolling motion 
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approximately one foot below the 
liquid surface. The operation of the 
treatment plant showed an immedi- 
ate improvement with the produc- 
tion of an effluent with less than 10 
mg/L 5-day BOD and 20 mg/L 
suspended solids. Since May, there 
have been no problems due to rising 
or decomposing sludge. 

With the successful solution to the 
rising sludge problem the treatment 
plant was turned over to A. R. Par- 
ker Company as being complete in 
all phases of design and operation 
Operation of the activated sludge 
plant is essentially automatic with 
manual supervision and mainten- 
ance required at only two points 
The air blower is kept lubricated at 
regular intervals to insure contin- 
uous trouble-free operation. Since 
there are no grease traps in any 
drain lines from the kitchens and 
since most of the grease is dis- 
charged to the sewer, there is a 
scum problem from grease ball 
formation. The grease balls are car- 
ried over into the sedimentation 
section where they float on the sur- 
face. The effluent weir is adjusted 
to form a scum baffle on one side 
so that the grease balls are retained 
in one area of the sedimentation 
section. These are removed manu- 
ally once a week by using a large 
strainer on the end of a pole and 
are dried prior to being burnt in the 
boiler furnace. The grease balls are 
hard and crusty, are without odor 
handled trouble 


and are without 





@ SEDIMENTATION section, showing the air lift sludge return and the effivent 
weir, which is merely a steel pipe with V notches. Operation is essentially automatic 


The total time require 1 for 
operation is about 30 minutes 
Since this plant was designed or 
the basis of total oxidation, it was 
realized that at periodic interval 
there would have to be some re- 
moval of excess sludge or else it 
would be discharged in the effluent 
In 15 months of operation, the excess 
sludge has been allowed to be dis- 
charged with the effluent. Even 
though the effluent flows in an open 
ditch for a considerable distance be- 
fore reaching the receiving stream 


three have been no odors or nuis- 


of solids 
Observation has shown that solids 


ances created by loss 
are discharged from the sedimenta- 
tion tank immediately after cleaning 
of the ice cream vats. The surge 
discharge creates a hydraulic over- 
excess 


load and washes out the 


Table 2—Summary of Operation Results 
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solids. Unce the ice ear its have 
been cleaned and the flow returns to 


normal, the sludge level drops back 


to normal and a clear effluent re- 
sults. No measurements have been 
made to determine the exact 
1 in t ff) 


quanti- 
ty I solids dis harge i- 
ent, but it has been estimated from 
laboratory studies to be approx! 
mately 10 percent by dry weight of 
the total ultimate BOD load. Based 
on the design criteria this would 
mean approximately 6 pounds of dry 
organk solids, 

Simplicity and econon were 
two important criteria for the lesign 
of this complete mixing activated 
sludge plant. The plant definitely 
represents the simplest design pos- 
sible from a structural standpoint, a 
mechanical standpoint and an oper- 
ational standpoint Aside from the 


weekly scum cleaning routin 


activated sludge plar t ype 


self automatically adju 

microbial mass to the : 

loadings The plar ti 

than demonstrated its ability to 

absorb both shock hydrauli 

and organic loads without suffering 
of the 
system. The operating costs 


been low for a small plant 


organi 
loads 


normal! activated 


h power and labor mbined at 


approximately $4.00 per day 
The disposal of wastes fro 


- ’ 
' ’ 
! ries such as A. R. Parker 


! 
Simmaii 


poses one of the major waste dis- 


posal problems at the present time 
It is a definite challenge to sanitary 
engineers to provide adequate, eco- 


nomic and simple means for treating 


wastes. The complete 
plant described in this paper is 


perfect solution for all small waste 


mixing 
nota 


these 


treatment problems but it did solve 


the one for A. R. Parker 
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HE DENSELY populated North- 

east depends to a great extent on 
forest cover to protect municipal 
water supplies. Both watershed and 
reservoir protection are sought: wa- 
tershed protection to keep stream- 
flow unpolluted, and reservoir pro- 
tection to take advantage of the 
soil-stabilizing, sheltering influence 
of trees planted along the shoreline. 

In all, 339 municipalities in the 
Northeast—about one-third of the 
population—use forested areas for 
this purpose. These areas vary in 
size from a few acres of planted 
conifers screening a reservoir to the 
more than 86,000-acre area man- 
aged by the Metropolitan District 
Commission of Boston. Most of them 
are public lands, either municipally 
owned or reserved from state and 
Federal ownerships. However, pri- 
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@ WATERSHED of the City of Baltimore, showing principal reservoirs now in use. 


vate water companies own large 
holdings in Pennsylvania, Connecti- 
cut, and Massachusetts. 

Municipal ownership of water- 
sheds is not a new development in 
conservation. Their acquisition was 
first authorized by Massachusetts 
in 1882 (4). Many watershed forests 
were established from 1900 to 1920, 
the era when many community for- 
ests were created. This was largely 
before the time of chlorination, and 
watershed sanitation consisted of 
natural purification by long storage 
in reservoirs (2). 


Watershed Management 


For many years not much was 
done with the forest lands except to 
protect them. Fire protection, and 
fencing and patrolling to prevent 
trespass were the essential tasks. 
The forest guarded the water supply 
and the water department guarded 
the forest. Under such protection, 
the watershed forests and the 
plantations encircling reservoirs 
grew in volume and increased in 
value as they protected an increas- 
ingly valuable water resource. 


By the 1930's, plantations estab- 
lished on reservoir shorelines in the 
early part of this century were pro- 
ducing salable products. By then, 
second-growth forest watersheds, 
purchased originally for protection, 
had been inventoried, and manage- 
ment plans were common. 

By the 1940's, research of the 
U. S. Forest Service was demon- 
strating that a forest that guarded 
water also used a lot of it, and that 
forest cutting could increase water 
yield. Research men also found out 
that cutting of the forest must be 
done carefully to maintain its pro- 
tective function. Special care must 
be taken in location, construction, 
and maintenance of logging roads. 

These developments have _ in- 
creased the responsibilities of 
municipal watershed managers. 
Their prime responsibility remains 
the protection of water supplies; but 
added to that they now have op- 
portunities to augment municipal 
income through sale of forest prod- 
ucts, and, perhaps in the future, 
means of influencing yield through 
forest management. 
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@ SPILLWAY of the dam at the Liberty water supply reser- 
voir. Heavily wooded shoreline is typical of the watershed. 


A good example of the develop- 
ment of a watershed management 
program and of a city’s reliance on 
forest protection of reservoir shore- 
lines is that of Baltimore, Maryland 

The City of Baltimore owns 17,300 
acres of watershed lands. This places 
Baltimore—sixth ranking U. S. city 
with a population 

? 


among the larger municipal forest 


near-million 


landowners in the East. These wa- 
tershed lands surround the city’s 
three water supply reservoirs: Loch 
Raven, Prettyboy, and Liberty. All 
three are located to the north and 
northwest of the city in Maryland’s 
Piedmont region. The most distant 
reservoir, Prettyboy, lies some 25 
miles from the city limits. 
Baltimore’s first 
reservoir was Lake Roland, built in 
1862 just north of the city. For years, 
a losing battle was waged against 
silting in this reservoir. Only 10 
years after completion, a wheelbar- 
row and cart excavation of 
ment was started, to be replaced a 
suction dredge 


water-supply 


sedi- 


few years later by a 

one of the earliest records of such 
an operation in the United States 
3y 1900 at least 142 acre-feet of 
sediment had been dredged from 
Lake Roland (1). In 1916 it became 
necessary to abandon the lake as a 
water s ipply 

Meanwhile, by 1881 the Lach 
Raven Reservoir had been built. 
In 1910, the city began purchasing 
land in the vicinity of Loch Raven 
to enlarge the reservoir, and two 
years later work was begun on a 
new Loch Raven dam. In 1922, this 
dam was raised to its present eleva- 
tion. 

Since then, two more reservoirs 
have been added to Baltimore’s wa- 
ter supply system. Completion of 
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1933 created an- 
other large reservoir upstream from 
Loch Raven Watershed lands 
around Prettyboy Reservoi: 
acquired from 1925 to 1930. But 
constantly increasing demands for 
water dictated additional develop- 
mept, and in 1942 the city began 


Prettyboy dam in 


were 


purchasing lands along the Patapsco 
River. Here the Liberty Dam was 
finished in 1955 

Sedimentation has been a con- 
stated, Lake 
Roland was abandoned as a reser- 
voir because of it. The original Loch 
Raven reservoir lost 85 percent of 


tinuing problem. As 


its capacity within 20 years of its 
completion, 500.000 
cubic yards of silt had been dredged 


even though 
from it during that time (3) 
Capacity losses due to sedimen- 
tation have been less spectacular 
newer reservoirs because 
Even if the 
remained 
the same, the capacity of the Loch 
taven Reservoir has been increased 
over 50 times so that proportionally 


in the 
they are much larger 


amounts of sediment had 


sedimentation would have proceeded 
at a much slower rats 

Nevertheless any sedimentation 
results in the loss of some reservoir 
capacity. Considerable effort has 
been made to reduce the rate of 
sedimentation For many years, the 
sole purpose of the forests on city- 
owned watershed lands was to pre- 
vent erosion. No timber cutting nor 
any other use of watershed lands 
was permitted. Forest-management 
practices were limited to fire protec- 
tion and to planting over 700 acres 
of non-forest lands. 

Within recent years, this initial 
approach to watershed management 
has undergone important changes. 
The present Director of Public 


@ SLASH is used 


as @ protective agent on skid roads to 
prevent erosion. Slash decomposes quickly, improves drainage. 


Works. Bernard L Werner. recog- 
aiong with water re- 


values to be 


nized that 
source values were 
derived from the watershed forest 
Accordingly a 
gram was developed to serve the 
production 


management pro- 


dual purpose of timber 


and, through controlled forest use. 


I 
better water production. Under this 


program the sale of forest products 
could yield considerable revenue to 
the city and, with careful manage- 
ment, no decrease in water quality 
need occul 

This management program would 
also have demonstration value 
While the 17,300 acres of watershed 
land is a large municipal holding, it 
is still only about 6 percent of the 
total drainage area above the reser- 
voirs. Obviously, the land-use prac- 
tices of neighboring owners are im- 
And by proper 


management of city lands 


portant to the city 
‘ these 
ther owners might be encouraged 
follow poli ies that would benefit 
the city and themselves 
bring about a change in pro- 
a Watershed Control Division 
was created in 1954, headed by Louis 
G. Ningard from the Water Supply 
Bureau. The stated obj tive of the 
new Division was 
to plan, manage, and super- 
vise a coordinated conservation 
program of forest, soil, and water, 
which is based on the principle of 
multiple use of 17,300 acres of wa- 
tershed lands for water protection, 
timber-growing, improvement and 
utilization of timber resources, and 
recreation. In addition, this Division 
is responsible for soil erosion pre- 
vention, conducts its own sanitation 
control, and constructs and main- 
tains necessary facilities.” (7) 


The Watershed Control Division 
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@ PLANTINGS of loblolly and white pine have been made on the Liberty watershed. So far, 


a forester to 

and supervise the 
ram on the city’s 
yng other duties, he 
moval lays out 

m, supervises 
ts roads and skid 
ig He avy 
bulldozers, 
trucks, and a 


manent sawmill 


equip- 


NAS d 


17 men was 


> 
ana logging 


The Timber Resource 


ction, the 
watershed property 
Mixed 
yellow-poplar, the oaks, 
1 maple, and 

he bulk of the 


Chestnut was a major spe- 


lerable value 


beech 
forest 
in the past. Virginia pine is 
pure stands 
often in mixture with 
hardwoods and with pitch pine. On 
all three many of the 
trees in the hardwood sawtimber 


common; it occurs in 


but more 


watersheds, 
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stands were old limby individuals 
with considerable defect 

Fire records were not kept before 
the creation of the Watershed Con- 
trol Division, but it is known that 
whi hires were frequent and de- 


Many 


butt rot is 


structive, trees are hre- 


scarred, and ymmon 
About 876 acres of Prettyboy water- 
shed still 
lamage. The Division st 


and equipped for fir 


bear visible 


and is a cooperative 


State hre-protection 


system 
The Management Plan 
Water- 


timber- 


creation of the 
Control 
cutting 

1955 on 
Stand 


objectiv e 


Following 
shed Division, a 
program was initiated in 
Loch Raven watershed 
improvement is a primary 
defective, 


and low-vigor trees are marked and 


overmature, 


cut, releasing the more vigorous 
stock. In the oak 


marking is 


growing types, 
based on the selection 
system, with a well spaced all-aged 
stand as an ultimate objective. On 
those sites where less tolerant spe- 


loblolly outgrows white pine. 
Such as yellow-poplar are to be 
encouraged, larger openings in the 
created 

Loch Raven watershed 

has been divided into management 
further split 
into sub-compartments of uniform 
forest type. All is done by 


the Bureau's own la r torce, 


+} 


nit nese were 


inits, and 


which 
‘ le st 


allows supervision and com- 

pliance with the watershed-protec- 

t program 

Almost all the m} cut on the 
1e Bureau's 

ed on Loch Ra 


om Nove 


through June 30, 1959 


watersheds is sawed at 


more than four and a half . 
6,441,430 board feet of lumber were 
Of this. 5.834.304 board 
value was 
$519.853.59—an average of $12,090.00 


per month. Although accurate fig- 


produced 


feet were disbursed. Its 


ires on the cost of producing this 
lumber are not available, it is evi- 
dent 


program is 


that the forest-management 
rewarding. 


Great care has been taken so that 


financially 


timber harvesting would not injure 
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@ STUDIES on the effect of vegetation on water yield and distribution are con- 
ducted at three smal! research watersheds. This is one of the streamgaging stations 


water quality. Logging roads were 
built and maintained according to 
research-designed practices (5), (6), 
(7). Preliminary location of perma- 
nent forest roads is done by the for- 
ester from aerial photographs and 
topographic maps; the final location 
is then marked on the ground. All 
roads are laid out with the lowest 
grades on side-hill slopes away from 
stream channels. Where roads have 
to cross streams, culverts are used 

In logging, a certain amount of 
damage cannot be avoided, espe- 
cially when crawler tractors are em- 
ployed. But it can be 
After logging is completed, all per- 
manent roads are regraded, and wa- 
ter bars are installed by making a 
wide, shallow sweep with a dozer 
blade. As a supplementary measure, 
those sections of roads on grades 
are revegetated. Weeds and grasses, 
cut on the City’s grasslands just 
before seed-ripening time, are baled 
and used as a mulch when needed 
In this way the road is seeded at 
the same time it is mulched. 

A well-designed and well-con- 
structed permanent road system has 
several economic benefits. First of 
all, log hauling is faster, and easier 
on equipment. Second, being per- 
manent and easy to maintain, roads 
will be available for future logging. 
Amortized over a period of several 
rotations, the cost charged to each 
logging job is much reduced. And 
finally, the roads are available for 
other access, chiefly for fire control 

Under this program, a total of 15 
miles of permanent forest logging 
roads were constructed from 1955 
through 1958 on the Loch Raven 
watershed. Roads are checked an- 
nually to make sure the drainage 
structures are functioning and that 
they are passable in case of emer- 
gency. 

Slash is also used as a protective 
agent. It is lopped and placed on old 
skid trails at such angles as to lead 
surface runoff out of the trails at 
frequent intervals and thereby pre- 
vent erosion. In contact with mineral 
soil, the slash decomposes faster, 


corrected 
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thus reducing fire hazard, and im- 
proves infiltration in the skid trails 
Streams are always cleared of any 
slash from the logging operation 


Forestation 

Up to 1958, the City of Baltimore 
had planted 2,299 acres, mostly to 
conifers, predominantly loblolly and 
white pine. The oldest plantings 
many dating back to 1912—are on 
Loch Raven watershed. About 700 
acres of plantings range in age from 
26 to 47 years. Present planting is 
confined to the more recently ac- 
quired Liberty watershed, where 660 
acres have been planted in the last 
four years 

Hardwood 
suckle hinder the growth of young 
plantations. Methods of controlling 
hardwoods with herbicides are well 
known, but research is stil] continu- 
control. Some of 


sprouts and honey- 


ing on honeysuckle 
this research is being conducted on 
Loch Raven watershed in coopera- 
tion with the Northeastern Forest 
Experiment Station and the Mary- 
land Department of Forests and 
Parks 
Recreation 

Public third 
major use provided by the Balti- 
more watersheds. As on all publicly 
owned lands, the demand for recrea- 
tion facilities is already considerable 
and is growing. 

The Division of Watershed Con- 
trol recognized this need, and sev- 
eral years ago began providing fa- 
cilities on a trial basis. Well over 
100 picnic tables are maintained on 
the three watersheds, but campfires 
are prohibited. Fishing and boating 
are allowed under special permit 
at Liberty and Prettyboy reservoirs, 
providing a cash revenue. Deer 
hunting with bow and arrow is per- 
mitted on Prettyboy watershed. No 
swimming is allowed on any of the 
three reservoirs 


recreation is the 


Research 


To complement its management 
activities, the City of Baltimore is 


conducting several cooperative re- 
search projects on its watersheds, in 
addition to the honeysuckle study 
already mentioned Outplantings of 
several tree-improvement studies 
carried on by the Maryland Depart- 
ment of Research and Education are 
located on Prettyboy watershed 
These outplantings are replicates of 
a widespread study of the racial va- 
riations of Virginia pine, Austrian 
pine, and Scotch pine 

The major research project is in 
cooperation with the Northeastern 
Forest Experiment Station. Three 
small sub-watersheds are being 
studied intensively to determine the 
effect of vegetation on water yield 
and distribution. All three areas are 
V-notch stream- 
water 


equipped with 
gaging stations to measure 
yield, Precipitation, air temperature, 
and relative humidity are also meas- 
ured on the watersheds 

Two of the 
planted to loblolly 
years ago, and the third watershed 
is presently forested. They are now 


watersheds were 
pine several 


in the process of calibration; afte: 
that is completed, the vegetation 
will be treated and the effect on 
streamflow will be determined. 
Results of this research will be 
ised not only to guide the water- 
shed management on reservoir lands 
but also as a means of evaluating 
the effect of forest planting and 
practices on the watershed area 


above the reservoirs. In carrying 


, T 
research as well as its 


City of 


Baltimore hopes to stimulate inter- 


out this 


management program, the 


est and practice in forest and water- 
management throughout the 


of its water-source area 


Literature Cited 


Brown. Carl B. The Control of 
Reservoir Silting. U. S. Dept. Agri 
Misc. Pub. 521, (1944 

Chase, Sherman E. “Land Policy for 
Impounding Reservoirs.” Jour. Amer 
Water Works Assoc 49: 1156-1158, 
(1957) 

Gottschalk, L. C. “Sedimentation in 
a Great Harbor.” Soil Conservation, 
10: (1944) 

Kittredge, Joseph, Forest Influences 
McGraw-Hill Book Company, Inc 
New York, (1948) 

Trimble, G. R.. Jr. and Weitzman, 
Sidney “Chaff Seeding—One Answer 
to Soil Washing on Logging Roads.” 
W. Va. Conserv., 19: (1956) 
Trimble, G. R., Jr. and Sartz, Richard 
S., How Far From a Stream Should 
a Logging Road Be Located? Jour. 
Forestry 55: (1957) 

Trimble, G. R.. Jr. “Logging Roads 
in Northeastern Municipal Water- 
sheds.” Jour. Amer. Water Works 
Assoc., 51: (1959) 

1958 Annual Report of the Water- 
shed Control Division, City of Balti- 
more 


PUBLIC WORKS for April, 1960 





SAFETY 


IN REFUSE COLLECTION 
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CCIDENTS, the object of great 
A and largely successful preven- 
tive efforts on the part of private 
industry, are still regarded by many 
municipalities and refuse collection 
contractors as “acts of God.” Such 
overly-casual attitudes toward acci- 
dents can be attributed only to a 
lack of awareness of the costs. Many 
are hidden, some are intangible; but, 
taken together, the silent sabotage of 
accident losses adds up to a problem 
calling for top managerial attention 

Successful prevention saves pain 
and disablement: saves loss of labor 
time; saves the expense and time of 
administrative procedures which 
follow an accident; and saves money 
in a variety of ways. At the top of 
the list, of course, is the savings in 
death, disablement or discomfort-- 
matters of personal anguish which 
cannot be measured entirely in dol- 
lars. Money measurements can be 
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applied to the expense of a replace- 
ment employee, sick pay 
ability pay, the increase in work- 
costs, the 


or dis- 
mens compensation 
expense of repairing physical dam- 
age to equipment and down time for 
the crew and the equipment. Fol- 
lowing an accident there are special 
administrative routines which would 
not otherwise be 
injured man 
claims must be processed and acci- 
dent reports made out 

A chain of costs are attached to 
accidents that can be avoided only 
by preventing the accident itself 

The common statistical terms in 
accident reporting are the frequency 
rate, which means the total number 


necessary The 


must be replaced, 


@ CLASS of new employees being in- 
structed in the principles of air brake 
application by the Director of Safety. 
A working model is used in the lecture. 


of disabling injuries per 1,000,000 
man-hours of work; and the severity 
rate, which is the total number 
work days lost per 1,000,000 man- 
hours of work. Statistics on accidents 
in garbage and refuse collection are 
not extensive, but a few that are 
available will give some perspective. 

The figures cited in Table 1 are 
from “Accident Rates” of the Na- 
tional Safety Council and provide a 
basis for comparing the safety rec- 
ord of other industries with that of 
refuse collection 





Table 1—Frequency and Severity Rates for Accidents in 
Selected Industries, 1958 


Industry 
Group 


Marine 
Transportation 
Coal Mining 
Communications Best record 
Construction 
industries 
All industries 


Position Among 
All industries Rate Rate 


Worst frequency record 
Worst severity record 27.39 


Frequency Severity 


33.23 1,214 
5,975 


97 85 


2,538 
744 








The National Safety Council also 
compiles figures on the safety rec- 
ord of certain governmental and 
“governmental-type” uni.s. These 
are shown in Table 2. 

As Table 3 shows, a favorable 
frequency rate for cities cited is 24.5 
in San Diego, a city recognized for 
its efficient administration; yet this 
rate is four times as high as the all- 
industries record and nearly as high 
as that for marine transportation, 
which has the highest frequency 
rate for any major industry group 
The severity rate for the cities cited 
is on the average, about the same as 
the all-industry figure. Kansas City 
and New York City have a severity 
rate substantially below the all-in- 
dustry average. 

Only limited conclusions can be 
drawn by these comparisons and ftig- 
ures. Refuse collectors undoubtedly 
are confronted by more hazards than 
employees in most other occupa- 
tions, and some of the dangers can 
result in severe, as well as minor 
accidents. In addition, there are 
different hazard levels in different 
cities. Narrow streets, old equip- 


ment, variation in requirements for 
refuse containers and other factors 
can account for a more dangerous 
environment for the department in 
city “X” as compared to city “Y” 

Figures reported in Baltimore's 
1957 Employee Accident Statistics, 
shown in Table 4, serve to illustrate 
the comparative danger of refuse 
collection (including disposal) in 
relation to other categories of mu- 
nicipal service in the public works 
department. 


The Common Accidents 


Kansas City reports its most com- 
mon personal injury accidents are 
from lifting, sprains and dog bite 
San Diego has found that “injured 
backs, cuts and strains” lead the 
list. In an article in Public Manage- 
ment in 1943, Kent W. Francis of 
the Industrial Division of the 
National Safety Council listed the 
most common accidents in garbage 
collection hernias, 
vehicle hazards, cuts and other in- 
juries from handling materials and 
hazards (6). New York 
City’s records of the most common 


as strains and 


disease 





Table 2—Frequency and Severity Rates for Acc'dents in 
Selected Governmental and Governmental-type Units, 1958 


Unit 


State Highway Depts. 
Water Utilities 
Municipal Employees 

Police 

Fire 

Parks 


Frequency Rate 


Severity Rate 


10.96 1,481 
17.69 1,009 
15.04 539 
27.07 1,094 
21.63 1,886 
20.29 430 





Table 3—Frequency and Severity Rates for Accidents in Refuse 
Collection Service in Selected Cities 


Time 
City Period Rote 


1957 101.52 
1958 116.11 
1958 - 
1958 107.4 
1958 16.61 
1956 51.2 
1957 53.6 


Baltimore (1) 


Kansas City (2) 
Milwaukee (1) 
New York (3) 
Various 

Sanitation 

Departments (4) 
San Diego (5) 1957-8 
1958-9 24.5 


(a) Rote without fatalities; the rate with fatalities wos 1,291 


Frequency Severity 


41.5(d) 


Motor 

Vehicle 

Action Accidents 

Cases per Refuse Accidents 
per 100 Collection per 100 


Rate vehicles Vehicle Employees 


413 1.6 52 
912 
432(a) 


646(b) = 12.0{(c) 


966 30 9.0 
732 . 19 5.0 


b) Computed on basis of typical 


number of vehicles in use on a given day, 1801, and “action accidents” involving property damage, 


1165. Figures supplied by Pau! R. Screvane; computation by author 


c) Computation on basis of 


9680 employees and 1165 action accidents involving property damage. (d) Computed on basis 


of lost-time accidents only. 
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types of accidents are revealing. As 
the following list shows, human er- 
ror is involved in most accident 
situations: 

Taking unsafe position 194 
Working on dangerous equipment 71 
Operating at un.a.e speeds 28 
Hazardous arrangement 15 
Vetective condition 10 
Unsate dress 10 
Unsafe loading 5 
Failure to use protec.ive devices 4 
Others ll 


Total 348 


The injuries resulting from the 
accidents are also compiled by the 
New York department on the basis 
of the part of the body injured 

Trunk 114 

Legs or feet 2 

Hands of arms 

Eyes or head 

Hernia 

Internal 

Fatalities 


Total 348 


accidents from 


To look at the 


another viewpoint, it can be said 


that there are four circumstances in 
which most accidents take place 

l. In driving 
circumstances 


and riding trucks 


(in luding where 
truck is moving and crew is on the 
ground) 

2. In loading: a) getting, lifting 
and carrying containers, b) filling 
hopper or other loading action in- 
cluding mechanical loading cycle 

3. In unloading: and 


4. In cleaning the vehicle 


How to Cut Accidents 

The city of Richmond, Virginia, 
(7) reduced the accident frequency 
rate among its refuse collection and 
street cleaning employees by 50 per- 
cent in 1951. In the same period the 
severity rate was cut 33 percent 
These followed the 
creation of a small operating safety 
committee The 
monthly to investigate all accidents, 


improvements 
committee met 


near-accidents, and hazardous con- 
ditions, and to recommend correc- 
tive measures. In addition to its 
primary concern of creating a better 
attitude in employees concerning 
accident prevention, the steps taken 
included the interesting one of “in- 
stalling buzzers on trucks equipped 
with air brakes.” 

Between 1945 and 1952 the city of 
San Diego (8) succeeded in cutting 
in half both the frequency rate and 
the severity rate for all city em- 
ployees. During this period a system 
of safety meetings was set up, with 
a monthly forty-five minute period 
held on city time. The importance of 
such meetings was emphasized by 
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the city records which showed that 
in 1945-47 approximately 94 percent 
of the accidents were due to human 
failure and 6 percent were due to 
defective equipment. In 1950 the 
figures were 97 percent and 3 per- 
cent respectively. 

Some of the human failures in- 
cluded lack of rest, poor physical 
condition, personal problems causing 
lack of attention to the job, day- 
dreaming, faulty observation, negli- 
gent attitudes and taking chances, 

As a result of the improved rec- 
ord in 1952 the city saved some 
$59,000 or almost $5,000 per month 
in workmen's compensation insur- 
ance payments 

Instead of the “committee” ap- 
proach, New York City’s Depart- 
ment of Sanitation attacks accidents 
through a full-time staff 
operating as a separate division of 
the department. The division is 
manned by a Director of Safety, 
seven Assistant Directors, one sani- 
tation man, and a clerical staff of 
five. Among the responsibilities of 
the Division of Safety are these: 

1. To develon and administer in 
cooperation with operating bureau 
heads programs to reach safe prac- 
tices and accident prevention 

2. To supervise systematic re- 
porting and analysis of all accidents 
and injuries 

3. To investigate all occurrences 
from which there may arise against 
the city claims for personal injury 
or property damage, and, in connec- 
tion with this work, to meintain 
liaison with denartment<« and bu- 
reaus concerned, the Workmen's 


special 


—s 


@ TRUCK is improperly positioned for making mght turn, resulting in a “squeeze 
play” on the automobile shown. Instruction in safe driving reduces traffic accidents. 


There are several unusual aspects 
of the work of the Division of Safety, 
some of which may provide leads 
for modified programs in sanitation 
departments of smaller size. For 
example, employees returning to 
duty after sickness or injury are 
examined by the Chief Medical 
Officer or a physician on his staff 
Where the employee's condition 
warrants it, he is given a work 
assignment less arduous than nor- 
mal. In this way the possibility of 
aggravating an injury is minimized 

A remarkable number of articles 
of safety equipment have been 
purchased or especially devised as a 
result of studies of accident data 
Among such items are respirators 





Table 4—City of Baltimore Accident Statistics, 1957 
Disabling Injuries 


Bureau of Department of 
Public Works 


Building Inspection 
Highways 
Mechanical-electrical Service 
Sewers 

Surveys 

Transportation 

Water supply 

Sanitation 


Frequency Severity 
Rate Rate 


14.01 8,675 
19.17 135 
20.88 287 
22.77 523 
20.14 87 
21.46 189 
19.87 172 
36.05 2,148 





Compensation Bureau, the Law De- 
partment, et 

4. To operate the 
Driver Clinic 

5. To maintain liaison with public 
and private agencies working in the 
field of accident prevention 

6. To procure and to supply train- 
ing and safety materials and equip- 
ment as required for effective and 
safe operation 


departmental 
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and eye shields for power broom 
operations; reflectorized belts for 
employees working at night (the 
department has some 400 vehicles in 
operation during the night hours) 
life rings and belts for marine oper- 
ations; safety belts for incinerator 
operations; goggles of all types to 
protect against eye injuries for 
welders, burners, chippers, grinders, 
etc.; special steel-faced gloves for 


men handling wire cable; special 
plastic-dipped gloves fo: 
stripping operations; rubber gloves 
and aprons for men handling chemi- 
cals and acids; safety helmets to 
protect men from falling objects; 
and specially devised paint spray 
booths with exhaust hoods for loca- 
tions where equipment is spray- 
painted 

Departments plagued with a small 
number of employees who seem to 
have the lion’s share of vehicle acci- 
dents may find New York’s experi- 
ence with its driver clinic to be of 
special interest. The present driver 
clinic grew out of the Department's 
Accident Repeater Clinic which was 
created in 1954. The clinic looks into 
the underlying factors in the in- 
volvement of individual drivers in an 
abnormal number of accidents, that 
is, a repeater group; and through 
screening of all employees entering 
the department, it establishes a basis 
for training the new men 

A series of physical, psycho- 
physical, knowledge and attitude 
tests were developed. The test re- 
sults are tabulated and forwarded 
to the employee's superintendent 
with recommendations. Where dri- 
ver difficulty is not remediable the 
emplovee is assigned to non-driving 
duty. In the vears since the estab- 
lishment of the driver clinic the 
number of motor vehicle action 
cases per 100 pieces of equipment 
has steadily decreased from 231 in 
1955 to 181. 173 and 163 in 1956, 
1957 and 1958. 


broom- 


Safety Training Program 
If there is one thing the accident 
experience of sanitation depart- 
ments in Richmond, San Diego, 
New York and well-run depart- 
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@ STEAM cleaning collection vehicles can result in accidents unless proper pro- 
cedures and equipment are used. This shows protective equipment for the operator 


ments in other cities have in com- 
mon, it is a conscious and sustained 
effort to improve the safety record 
This is another way of saying that 
they have a program 

As in any other new project, half 
the battle 
gram is in organizing it 


in a safety training pro- 
overcom- 
ing inertia and starting things mov- 
ing. Fortunately there is no mys- 
tery about the way to organize a 
safety training program. The main 
features are essentially these 

1. Put someone in charge. The 
top administrator cannot himself 
directly organize and 
safety training program. He must 
delegate the job to someone, and 
must give that person the authority 
to act and the responsibility for 
results. The size of the funds allo- 
cated for the program should be 


oversee a 


agreed upon and tentative target 
dates set for initiating various key 
phases of the program. The top 
administrator must be kept in- 
formed of the progress and the ma- 
jor problems in organizing the pro- 
gram. Occasionally there will be 
statements or action needed that 
can effectively be done only by the 
top administrator. 

2. Enlist key officia's. It is un- 
likely that much real progress can 
be made in accident prevention if 
key officials of the department are 
not behind the program. The 
needed support can usually be 
achieved if the advantages of the 
program are made clear and the 
views of these officials solicited as 
to what the program should in- 
clude and how it can be presented 
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If tre offic iais aré 


given a sense of participation thei: 


most effectively 


interest and support are normally 


assured Often thelr suggestions 


based on experience, can be 
help in formulating a prog 
will be effective 

3. Train 
safety roles before proceeding 


the general training. This need 


f 


supervisors 


a course of any great 
need it contain much 


information abou 


@ TESTING for oxygen deficiency in 
the refuse storage pit at an incinera- 
tor. A program to insure performance 
of such measures reduces accidents. 


objective is simply to show the su- 
pervisor how he fits into the pre- 
vention program and what his spe- 
cial supervising responsibilities are. 

4. Consult all employees on safety 
needs, This can be done by using 
the “slip” technique: employees are 
assembled in relatively small groups 
(preferably not more than about 
25) and are given small slips of 
They are asked to write 
down on separate slips the two or 
three things they see as danger 
spots on the job. The slips are col- 
lected, and the results summarized 


paper. 


and reported. A session of this na- 
ture should. of course, start off with 
an >xDp! ti f the . f 

an expianauon oF ne reason ior 


the meeting, the tentative plans for 


instruction, and a statement that all 
members of the department are 
ing asked to give their ideas so 
that the program will have a prac- 
t basis 
The views of the workmen will, 
ourse, be of great value, but 
there are two ote! advantages in 
. f 


the public relations aspect of this 


tep. The men will probably be 


pleased to know that their ideas 
are wanted, and, in thinking about 
Safety needs, they ars made 
to salety matters 
The meeting place and the hour 
meeti be only | llv de 
meeting can be only locally de- 
ermined, but both decisions can 
influences he effectiveness of in- 
truction. A meeting place 
‘ } 


no distracting features is best 


quiet 


meeting should not be held 
the employees’ time. Garbage 
refuse collection is heavy work 
the end of the day the men 
re naturally going to feel fatigued 


best time would therefore be 


re work is begun 


6. Reserve the meeting place; a 


iple move, but it can prevent a 


lot of woe 
7. Line up instructors. In fairness 
the men and the instructors this 
rangement should be completed 
ll before the 


structors of monotonous voice, or 


course starts. In- 


with a tendency to read a lecture 
Informality, know- 
subject, and an ability 


are inadequate 
ledge of the 
to engage the men in discussion are 
some of the instructor’s prime re- 
quisites, Expect to pay for good 
instructors, unless there are good 
ones in the department 

8. Publicize the meetings. Orally 
and through written notices the em- 
ployees should be told—and re- 
minded—about the safety training 
sessions before they start. This will 
help to assure that all hands will 
be present and that they will know 
how long the ses- 
(Continued on page 198) 


what to expect 
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OF INDUSTRIAL 


WASTE STABILIZATION PONDS 


GILBERT H. DUNSTAN 


LEONARD L. SMITH 


Prof. Dunstan is Professor of Sani- 
tary Engineering and Head of the Sani- 
tary Engineering Section of the Divi- 
sion of Industrial Waste, Washington 
State University. Mr. Smith, at the time 
this work was done, was a graduate 
research assistant. He is now with the 
Utah State Department of Health. Salt 
Lake City 


HE CITY of Grandview, Wash- 

ington, was faced with the prob- 
lem of having to dispose of the 
wastes from six different food proc- 
essors. These are the Yakima Coun- 
ty Grape Processors, Libby's Can- 
nery, Tea Garden Products, a 
winery, Welch's Grape Juice Plant 
and a custom cannery. Most of the 
waste was from the first four listed 
above. Two or more new canning 
plants were expected in the near 
future. The 


grape 


waste consists now 
mostly of juice, corn and 
wine; but in the future it wil] in- 
clude potatoes, This waste has been 
treated by an aerator-clarifier which 
was much too small, resulting in the 
discharge of poorly treated waste 
water 

In the summer of 1957, the city 
constructed three small oxidation 
ponds. These, put in without any 
planning as to the size, type, or 
method of operation, were located 
on the edge of town in a residential 
district and near the existing treat- 
ment plant. They were connected to 
operate in series. The first two ponds 
had areas of 1.5 acres each; and the 
third pond 0.5 acre; the total area 
was 3.5 acres. During the summer 
of 1957, the loadings were not con- 
trolled and the ponds were greatly 
overloaded, They soon developed an 
odor which continued all summer 
and resulted in strong complaints 
from nearby residents 

In the spring of 1958, the city 
hired a consulting engineer to make 
a study of the problem. About the 
same time the Sanitary Engineering 
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section of the Division of Industrial 
Research of the State College of 
Washington became interested. Aft- 
er meetings with the consulting en- 
gineer, the city gave the college 
permission to operate the ponds 
during the summer of 1958. It was 
agreed that the loadings would be 
closely controlled and that at the 
slightest odor, the ponds would be 
shut down. It was also agreed that 
the college would work on the proj- 
ect with the help and under the 
direct supervision of the consulting 
engineer 

The first pond inlet was changed 
to a pipe discharging at the center 
and near the bottom of the pond. A 
gate and a Parshall flume were in- 
stalled in the inlet pipe so that the 
flow could be regulated and meas- 
ured. The flow of waste not turned 
into the ponds continued down to 
the aerator-clarifier as before. Weirs 
were installed in all of the pond 
outlets and one was placed in a 
ditch so that irrigation water, which 
was added for the purpose of main- 
taining a flow in all the ponds, could 
be measured. Arrangements were 
made with the State Health Depart- 


ment for the use of its truck- 
mounted laboratory The city also 
made available for the use of the 
college, the laboratory facilities at 
the domestic treatment 
plant. 

During the last of May, irrigation 
water was turned into the ponds 
which were fuli to a depth of three 
feet on June 5. The first waste was 
started into the ponds on June 9. 
This waste was allowed to flow into 
Pond I for eight hours per day. This 
controlled the flow more accurately 


and better measurements of the 


BOD could be made 


sewage 


Analytical Work 

The following tests were run on 
the ponds: Dissolved oxygen, al- 
kalinity and pH. These tests, along 
with the noting of the climatic con- 
ditions, were recorded three times a 
day. The BOD of the influent, com- 
posed of hourly waste samples, and 
the flow in and out of every pond 
was recorded daily. The BOD of the 
effluent of the three ponds was taken 
every other day. The flow or irriga- 
tion water was controlled in order 
to keep it to a minimum and still 
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@ FIG. 1. This diagram shows the BOD of the influent wastes, illustrating the 
variations due to grape waste, corn and grapes mixed and the inflow of wine waste. 
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maintain a flowout of the third pond. 

Starting in the middle of July, the 
COD test was used to control the 
loading of Pond I. This test per- 
mitted better control of the loadings, 
because the COD values can be ob- 
tained within an hour of sampling, 
whereas the BOD values require 
five days. At this time the operator 
started filtering the effluent before 
either the COD or BOD tests were 
run on the samples. It was found at 
a later date that without filtering 
the influent, one could not compare 
the COD and BOD values as there 
was no agreement between the two 
Except for the period when the in- 
fluent was not filtered, the correla- 
tion between COD and BOD was 
very good. 


Experimental Loadings 


The waste to be treated in these 
ponds was almost all grape waste 


until July 17; the average BOD for 
this waste was 450 mg/L. From July 
17 to August 30, the waste consisted 
of mostly corn with some grape; 
the average BOD was 710 mg/L. 
From September 1 until the ponds 
were shut down on September 17, 
the waste was almost entirely from 
the winery with an average BOD of 
1390 mg/L. The influent BOD for 
any one day varied from 120 in July 
to 2900 mg/L in September. 

The loading on the first pond was 
increased from 29 pounds per acre 
per day in June to 150 pounds per 
acre per day in September. During 
the period from June 10 to July 18, 
the loading varied from 29 to 67.5 
pounds of BOD per acre per day 
with an average of 47 pounds. Dur- 
ing this period the average efficiency 
was 78.5 percent and the effluent of 
this pond was usually below 20 
mg/L. The strength in mg/L of the 
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@ FIG. 2. Pond 1 BOD record shows the variations in the strength of the infivent 
and the effiuent as the type of waste changed; pounds of BOD per acre per day. 
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@ FIG. 3. Effiuent of the three ponds are shown separately in terms of parts per 
million of BOD. Note small variation in effluents of second and third ponds tested. 
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efluent of Ponds II and III was 
about the same as Pond I. During 
this period the three ponds reduced 
the BOD by about 95 percent. 

During the first week of the pond 
operation, while the first pond was 
being loaded at an average of 48.5 
pounds of BOD per acre per day, 
the DO dropped to 1 or 2 mg/L in 
the morning and about 3.5 mg/L in 
the afternoon. By June 16 algae be- 
gan to be visible in the ponds, with 
the result that the DO rose to 3 to 
4 mg/L in the morning and as high 
as 14 mg/L in the afternoon. During 
the rest of June and until July 17 
the evening DO was always between 
8 and 16 mg/L 

Beginning on July 17 the loadings 
were increased slowly so that on 
September 15 the ponds were being 
loaded at 150 pounds of BOD per 
acre per day. The average efficien- 
cies of the ponds over the summer 
were 81 percent for the first pond, 
61 percent for the second pond, and 
82 percent for the third pond. The 
final reduction of the waste was 93 
percent after the second pond and 
99 percent after the third pond 
During this increase of loading, the 
first time that the DO ever dropped 
below one mg/L was on August 26 
At this time the loading had been 
raised from 100 pounds per acre per 
day to as high as 150 per acre on 
some days. This was the period 
where difficulties occurred with the 
correlation between the COD and 
the BOD tests. After shutting off the 
waste flow for the weekend the pre- 
vious loading was resumed and the 
ponds were operated for three more 
weeks 

At the time the ponds were closed 
down on September 17, the DO of 
Pond I varied during the day from 
13 to 7.2 mg/L. The pond was giv- 
ing off a little odor from 3 AM until 
about 8 AM, and some of the algae 
were beginning to die. But even 
during these last weeks of operation, 
the efficiency of the first pond re- 
mained above 79 percent with the 
efficiency of all the ponds near 100 
percent 

Irrigation water was added to 
Pond I all summer in an effort to 
keep an outflow from Pond III all 
the time. However, this was not ac- 
complished. The irrigation water 
averaged 122,000 gpd and the waste 
flow averaged 22,000 gpd. This flow 
of waste ranged 10,000 to 
35,000 gallons per day, depending on 
the results of the oxygen demand of 
the waste. The average flow out of 
Pond III was 10,000 gpd; the total 
loss from the three ponds was 134,- 
000 gallons or 1.45 inches per day. 
The seepage and evaporation rate 


from 
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@ FIG. 4. Pond efficiency in percent removal. Conclusion of tests was that use of 
series of ponds is justified only when BOD load is high or there are shock loads. 


of an oxidation pond should not 


exceed 44 inch per day. 


Other Results 


During the period from June 1 to 
August 18, the pH of the ponds 
ranged from 7.0 to 10.0, varying di- 
rectly with the DO of the water. 
The pH of the influent during this 
period varied from 63 to 10.8 with 
the average about 7.2 or 7.3. The pH 
of the influent between August 18 
and September 17 ranged from 3.0 
to 6.5 due to the wine in the waste. 
This caused the pH in the ponds to 
drop to between 5.0 and 6.0. The 
alkalinity of the influent ranged be- 
tween 130 to 190 mg/L; pond efflu- 
ent alkalinity ranged from 50 to 100 
meg L 

The algae growth in the ponds 
varied with the climate, loadings 
and type of waste. The first algae 
growth was noticed on June 16. The 
growth increased and within one 
week covered the ponds with a light 
green scum when no wind was 
blowing. Soon after this a new type 
of algae appeared, the Myxophyceae 
species. This species took over the 
pond and became very abundant. 
When the winery started operating 
in August, this species disappeared 
and a new species took its place. 
During almost all of the summer 
the ponds had an abundant growth 
f algae in them 
Oxidation ponds are a successful 
method of treatment of cannery 
wastes. While the ponds did oper- 
ate with a loading of 150 pounds of 
BOD per acre per day, we do not 
believe that this loading should be 
used in any design, except as the 
maximum shock load to be allowed 
for only a short time. When the 
pond was operating at 95 pounds of 
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BOD per acre per day in the first 
part of August, the removal of BOD 
was about 90 percent in the first 
pond, with the effluent from 13 to 18 
mg/L. The DO was from 8 to 14 
mg/L in the evening and from 2 to 
4 mg/L in the morning. At this 
loading there was a very good algae 
growth. We believe that an oxida- 
tion pond could be designed for a 
steady loading of 100 pounds BOD 
per acre per day 

Except where there are a lot of 
shock loads expected or a real low 
efluent BOD is needed, there seems 
to be no reason to have more than 


one pond. The second pond was 
needed when the loadings got high- 
er but the third pond was never 
needed. 

From the results of this study, it 
may be concluded that: 

1) Ponds used for cannery and 
seasonal organic wastes can 
be conservatively designed for BOD 
loadings of 100 pounds per acre per 
day, which is double the value of 
50 pounds per acre per day, usually 
considered the maximum for sewage 
ponds. 

2) More waste can be handled by 
a given area by a single pond or 
several ponds in parallel than by 


other 


two or more ponds in series. 

3) The use of series ponds would 
seem to be justified only when the 
BOD is considerably higher than 100 
pounds per acre per day, or when 
high shock loads are common. In 
such cases, a second pond would 
appear practical as a means of in- 
suring a low BOD in the effluent 

4. Where location permits, the 
operation of a first pond under 
anaerobic conditions, with probable 
odor development, followed by an 
aerobic pond, might permit an ex- 
cellent effluent to be produced at an 
overall BOD loading considerably 
higher than the recommended 100 
pounds. per acre per day 


This article is besed on @ paper pre- 
sented at the Ninth Pacific Industrial 
Wastes Conference, University of Wash- 
ington. 





Filter Media Rearrangement 
increases Fiow Rate 


Hanford scientists have found a 
way to improve filtering of water 
used to cool reactors so that twice 
as much coolant can be purified in 
the same time as with past methods, 
with a saving of more than $200,- 
000 a year, and $250,000 in capital 
costs 

Millions of gallons of pure water 
must be pumped daily through the 
eight Hanford production reactors 
on the Columbia river. This water 
carries off heat produced by nu- 
clear fission 

Higher flow rates and savings 
were achieved by changing the com- 
position of the media in the filter 
beds and by the addition of a filter 
conditioning chemical to the settled 
water as it enters the filter. Money 
savings are obtained chiefly by re- 


ducing the amount of chemicals used 
for water treatment. The increased 
flow is attained in part by use of a 
bed with large average particle size. 

The old filters at Hanford had 10 
inches of sand, 10 inches of gravel 
and 20 inches of Anthrafilt. The new 
system uses the same amount of 
gravel, but only 3 to 6 inches of sand 
and 24 to 27 inches of Anthrafilt 
filter media. 

Chemical treatment of the filters 
consists of continuous preparation 
of the filter bed to adsorb and re- 
tain the fine solid particles in the 
water immediately as it comes from 
the river. The chemical is added 
after coagulation 

The Hanford laboratories are op- 
erated by the General Electric Co. 
for the Atomic Energy Commission. 
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PRINCIPLES 
OF SOIL ENGINEERING 


ROBERT F. BAKER, Professor of Civil Engineering, The Ohio State University 


S HAS BEEN the case in the 

preceding two sections of this 
discussion, the special considera- 
tions involved with construction will 
be examined in light of the three 
basic factors underlying soil behav- 
ior: Le. stability (shear), settlement, 
and permeability. Particularly when 
immediate action is required, the 
ability to utilize an expedient that 
will improve rather than detract 
from the ultimate structure is of real 
value. As will be seen, this 1s espe- 
cially true where a stability problem 
is encountered. 

The role of construction is viewed 
differently by those responsible for 
the design and proper execution of 
the work, and those concerned prin- 
cipally with the actual construction 
In most cases, both parties have a 
sincere interest in achieving a per- 
manent and economically maintain- 
ed structure. Differences that grow 
out of the problems of construction 
are associated solely with differ- 
ences in understanding of the behav- 
ior of the structure and its compo- 


nent parts. Sometimes one senses a 
feeling that the construction group 
are not familiar with soil 
behavior, but the 


found this to be consistently true 


wholly 
writer has not 


In fact, many basic truths are dem- 


onstrated in “experience” rules 


by practical and serious 


followed 
construction men. The 


of the role of construction experi- 


importance 


ence lies in the very fact that ra- 
tional design procedures do not exist 
Also. one 


recognized—not all 


for many soil problems 
factor must be 
of the “rules” followed by conscien- 
tious construction men are correct 
in fact, some have adverse effects 
The ability to understand basic soil 
behavior principles will inevitably 
produce the ability to 
merits of the “voice of experience 
therefore, an understanding of these 
principles will be of significant as- 
sistance even though precise com- 
putation cannot be made for all con- 
struction problems 

It has also been noted that, on 
occasion, arbitrary and unnecessary 


judge the 


standards aré established by 


design engineers—partly due t 
failure of research to produce 
tional behavior laws, and partly du 
to lack of understanding of soil be- 
havior. Throughout the following 
discussion, mention will be made ol 


the 


end result” specifications, and 
writer's prejudice for such specifi- 


Here 


again, however, the engineer's in- 
' 
: 


cations will become obvious 


to design prec sely wil 


toward 


re- 


ability 
strict 
earthwork specifications that are 
ontrolled solely by checking the 
final product. The writer has had 


much more experience ir 


orderly progress 


le sign and 


than in construction 


inspection 
However, most of the following will 
deal with the influence of soil be- 
havior in the construction phase, 
and will not attempt too much dis- 
cussion of construction methods. The 
problems of soil behavior on con- 
struction is divided for convenience 
into the major areas of excavation, 
embankment, subgrade, and special 


pr oblems 


olgmlitioe), haa itleuglo), ON ale Wile), } 


EXCAVATION 





Most of the special problems deal- 
ing with excavation are related to 
cave-ins in trenches and other 
structural foundation cuts. Herein, 
excavation is defined to include only 
cuts not fills. In some areas of the 
world, slope excavation produces a 
great deal of concern due to land- 
slides and these problems are dis- 
cussed in detail under a later section 
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on “landslides.” Additional detail on 
trench excavation is also included in 
a subsequent section on “Sewer 
Construction.” 

With very few exceptions, soil 
behavior problems in excavation 
are concerned with stability. Occa- 
sionally, permeability itself enters 
solely in a “nuisance” way, but even 
here major problems with water 


develop as a stability problem. One 
settlement consideration is related 
to subgrades that are located in 
areas to be excavated. In these cases, 
compaction is becoming more com- 
monly required. 

One of the important factors in 
excavation is whether rock or soil 
is involved. To the engineer, the 
term “rock” is not too uniformly 
used, The soil engineer tends to 
refer to any deposit older than 
glacial times as “rock” even though 
the material resembles a dry, com- 
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FIG. 32 








@ SOIL STABILITY at the side of a trench or excavation may 
be analyzed and «a safety factor computed by use of Equa- 
tion 17; however, @ competent contractor will generally rely 


pact deposit of clay. The geologist 
tends to refer to “well-consolidated” 
or “poorly consolidated” materials 
and dislikes the reference to “bed- 
rock” on the basis of ambiguity. 
Throughout this section rock or 
bedrock will refer to the ancient 
sedimentary, metamorphic, and ig- 
neous material that is still in place 
since its deposition prior to glacial 
time 

In trench excavations, this ques- 
tion continually arises: Is bracing 
necessary? The fact that construc- 
tion men are still gambling on the 
necessity for or strength of bracing 
is attested to by the almost daily 
mention in the press of another in- 
jury or fatality due to a cave-in. 
Such problems arise strictly due to 
shear failure in the soil. It is true 
that the shoring may fail, also, but 
the fact remains that the stresses in 
the soil have not been counteracted 
by sufficient resistance from the 
soil plus that from the bracing. Fail- 
ures along approximately circular 
surfaces can be expected unless lo- 
cal conditions produce another 
shape. A straight surface is fre- 
quently assumed for convenience. 

In Figure 32, a form of analysis 
similar to that employed for slope 
stability is suggested. Use of equa- 
tion (17) permits the establishment 
of a safety factor. The effect of 
heavy loads along the edge of the 
trench is indicated since the weight 
of the portion over the shear surface 
adds stress to that from the soil 
weight. Most of the problem arises 
because of the difficulties in pre- 
dicting the stress, but more impor- 
tantly, the resistance of the soil is 
hard to estimate accurately, This is 
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essentially the same problem as has 
been discussed previously. With 
temporary openings, the need for 
accuracy is much more acute, be- 
cause soil shear failures may require 
several hours to several days to de- 
velop. Some slopes may stand on a 
near-vertical face for several 
months before failing. Such occur- 
rences are normally associated with 
delayed ground water movement, 
however 

Generally, estimates of the critical 
height for a given soil condition can 
be made, but whether the results 
are as good as those available from 
a truly competent construction man 
with experience with the materials 
of the area is debatable. Certainly 
the computed values would require 
some laboratory test data, unless a 
failure or cave-in is available for 
analysis on the basis described in 
the design discussions. 

The resistance of the soil comes 
from friction (granular materials) 
and cohesion (fine-grained soils) 
Unless some “cohesion” from fines 
or from moisture films are present 
in sands, a vertical slope cannot be 
maintained. Thus, as a sand dries 
out, the apparent cohesion from the 
moisture film may be lost and fail- 
ure in shear may occur. 

The presence of flowing water, 
particularly from a granular deposit, 


on experience to determine the amount of bracing required. 
Factors which will decrease stability include equipment weight 
and meoteria!l surcharge or penetration into a soft stratum. 


is also a danger signal since the 
shearing resistance is lower than if 
free water were not present. How- 
ever, failures associated with free- 
flowing water should occur almost 
immediately following the excava- 
tion. De-watering by pumping from 
holes drilled back of the slope can 
lower the water table and measur- 
ably increase the stability 

In excavating slopes rather than 
structural foundations, stability is 
the only serious consideration. Since 
the plans specify the angle, no prob- 
lem traceable to construction should 
develop unless the slope is tempo- 
rarily steepened. Since slope failures 
are normally classed as landslides, 
they are covered in a later section, 

A general statement relative to 
the differences in behavior between 
natural and man-made soil deposits 
is of interest relative to slope exca- 
vation. Natural deposits of soil rare- 
ly have the shear strength available 
from a well-compacted soil. Notable 
exceptions are the indurated (dried- 
out) clays in ancient river valleys or 
glacial till plains. Except for this 
latter type of deposit, natural soils 
tend to be relatively loose with low 
shear strength. Therefore, the criti- 
cal height for a given slope will be a 
great deal less for a natural deposit 
than for a compacted slope, or for an 
excavation in a compacted slope. 


EMBANKMENTS 





The major soil behavioral problem 


with embankments is settlement, 
although elements of both stability 
and permeability are involved on 


occasion. Generally, adequate com- 
paction for stability is not too diffi- 
cult to achieve. Permeability, when 
encountered in earth dams, may be 
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quite important. Both of these latter 
two factors can be reasonably well 
predicted by laboratory tests if 
samples of the soil are made avail- 
able. On the other hand, settlement 
predictions are much more difficult 
to obtain in as precise a manner. 
The inability to determine the prob- 
able settlement, particularly as to its 
rate, is the most likely reason for 
any tendency to over-design by re- 
quiring excessive compaction, 

From the behavioral viewpoint, 
the shearing resistance of a given 
soil tends to increase with an in- 
crease in the unit weight. There- 
fore, a stronger material is available 
With regard to settlement, greater 
unit weights mean fewer voids, and 
obviously, less chance for settlement. 

The role of the design engineer 
should be to evaluate the shearing 
resistance and settlement potential 
and design the embankment accord- 
ingly. However, it has become com- 
mon pratice to specify the greatest 
possible compaction under the as- 
sumption that the densities so ob- 
tained are needed 

The question of possible over- 
design with reference to embank- 
ment compaction has been of very 
recent vintage. Only since the ad- 
vent of bigger and better compaction 
equipment has such a_ possibility 
been recognized, The consideration 
of over-design can best be ap- 
proached by the analogy to concrete 
The highest grade of concrete is not 
used except where the strength is 
required and included in the design 
of the members. Thus, soil need not 
with certainty be compacted to as 
tight and as strong a material as the 
equipment will produce. In highway 
embankments, the two factors of 
stability and settlement are present 
For many years, compaction to one 
standard was followed. No great 
difficulties appeared to develop due 
to stability, except in landslide areas, 
and these were not frequently asso- 
ciated with failures to compact the 
fill. The question as to settlement of 
a compacted fill has never been sat- 
isfactorily analyzed, but one might 
conclude that standard compaction 
was producing fills that did not set- 
tle too much within themselves, As 
to foundation densification under 
the load, certainly the best of com- 
pacted fill cannot prevent such 
settlement. 

It should be noted, however, that 
when high-type pavements must by 
necessity be placed directly on the 
completed fill. greater compaction 
may well be warranted. Since the 
discussion here deals principally 
with soil behavior, arguments rela- 
tive to cost-savings produced by 
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varying compaction requirements 
may not be pertinent. However, as 
construction forces become familiar 
with the relative ease of producing 
standard vs. compaction, 
some reflection in costs might be 
forthcoming. 

While the compaction of the bulk 
of the embankments might or might 
not be adequate under standard 
compaction, it is obvious that im- 
provement of subgrades by greater 
compaction will reduce the pave- 
ment requirements. Therefore, the 
efforts to achieve stronger subgrades 
resulted in heavier rollers and 
“special” compaction standards, For 
certain earth dams, also, reduction 
of permeability is worth extra com- 
However, it is the 


special 


paction costs 
writer's opinion that the tendency 
toward requiring special compaction 
without due regard to the extra 
costs and questionable gains has 
developed without complete analysis 
The importance of these matters in 
this discussion is that the reasons 
for compaction requirements must 
relate to stability or to settlement 
Therefore, construction 
tions should reflect analyses of the 
influence of compaction on the two 
behavioral items 

A vital consideration in embank- 
ment construction is the foundation 
upon which it is to be placed. In the 
section dealing with design, mention 
was made of the stability problem 
From the settlement viewpoint, two 
influences of the foundation are crit- 
ical. For one, the settlement due to 
densification of the foundation by 
the weight of the fill will quite fre- 
quently be greater than settlement 
within the fill itself. Second, the 
ability to compact the first 12 to 24 
inches of a fill may be seriously 
handicapped by a soft foundation 
compact well 
against a yielding surface. This lat- 
ter problem is discussed more fully 
in a subsequent section on “Soft 
Ground.” As to the division of total 
settlement into that from beneath 
and that from within, good observa- 
tions and continued research is 
needed. The amount and the rate of 
embankment settlement is needed in 
order to obtain maximum economy 

For many highway, airport, and 
earth dam projects, a source of bor- 
row is required. Generally, any non- 
organic soil can be used in embank- 
ments unless the design has specifi- 
cally accounted for certain strength 
properties. In such cases, soils that 
will develop the needed shear 
strength are necessary 

The purpose for which the borrow 
is to be used will frequently control 
For example, if a high degree of 


specifica- 


since you cannot 


impermeability is required, clay or 
a long-graded sandy clay will be 
needed. Also, if the fills are quite 
high, soils with greater shearing 
resistance may permit steeper side 
slopes and a corresponding savings 
in borrow requirements 

Embankment problems are further 
discussed under the following two 
headings: (1) Laboratory and Field 
Tests and (2) Factors Affecting 
Compaction 


Laboratory and Field Tests 


In order to establish a basis for 
determining the adequacy of com- 
paction, the moisture-density (Proc- 
tor) test is used. The test was de- 
signed for the sole purpose of com- 
paction control, and has little value 


for other purposes, Some empirical 
guides to strength and to classifica- 
tion are based on the test values 
but no consistently accurate and 
reliable strength index can be so de- 
termined. The standard test was 
originally designed to reflect the 
abilities of compaction equipment 
available in the early 1930's. There- 
fore, under “Standard” Specification, 
present day equipment should 
achieve such densities without un- 
due effort. Essentially, the labora- 
tory test determines how dense the 
soil should be and consists of com- 
pacting a soil into a metal mold in 
three layers, using a standard size 
hammer, and a specified number of 
blows. Details of the procedure are 
covered in ASTM an | AASHO 
Standards and will not be repeated 
here. The unit weight of the com- 
pacted soil is computed under the 
specified amount of effort, and the 
moisture content is measured. The 
first trial is conducted with the soil 
relatively dry. For the second trial 
water is added, the same compaction 
used, and the unit weight and mois- 
ture content re-determined. A thire. 
fourth and fifth trial compaction 1s 
made, each time adding water until 
the unit weight is less than for the 
preceding trial. Typical results are 
shown in the upper curves of Figure 
33 which are designated as the “wet” 
curve 

The unit weights thus computed 
are converted to the unit weight 
(dry) as given in equation (3) as 
W,/V. The importance of the unit 
weight (dry) is that the best mea- 
sure of compaction is the amount of 
soil particles in a cubic foot—not 
the greatest weight of soil plus wa- 
ter. The greatest unit weight (dry) 
value is termed the maximum den- 
sity while the moisture content at 
which that density was achieved is 
termed the optimum moisture con- 
tent. One of the confusing elements 
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of the moisture-density test is the 
apparent contradiction that the soil 
compacted at a higher moisture 
content is stronger or better than 
the dry one, Actually, there is no 
contradiction, for at the time the 
tests are run, the drier condition 
will show greater strength. It is the 
inability to maintain the dry condi- 
tion that causes the problem, If it 
were possible to do so, there would 
be no reason to add water to get 
compaction. However, water will 
migrate through most soil embank- 
ments and the more void space, the 
more room there is for water. In 
effect, the desire for greater density 
is in reality a desire to keep the 
ultimate capability for holding wa- 
ter to & minimum. 

Another factor related to the com- 
paction is that if the effort is in- 
creased, greater maximum densities 
can be obtained Furthermore, this 
higher density will be achieved using 
less water. The term “maximum” 
applies, then, to only one type of 
compactive effort—increasing the 
effort increases the maximum den- 
sity, whereas decreasing the effort 
lowers the maximum density. The 
so-called “special” compaction 
standard laboratory procedures, es- 
tablished and available in ASTM 
and AASHO Standards, employ 
greater compactive efforts as can be 
seen in Figure 33. The implications 
of the preceding influence of com- 


sidered to be one of lubrication. The 
reason for the fall-off after maxi- 
mum density is attributed to the 
fact that free water develops, and 
since the laboratory and field effort 
is applied practically instantaneous- 
ly, the water prevents the particles 
from getting closer together. 

On construction, the actual unit 
weight obtained by the equipment is 
determined by a “field density test” 
which is for the sole purpose of 
comparison with laboratory data for 
checking on adherence to the speci- 
fications. Note that the field density 
tests do not determine how much 
density should be obtained. Gener- 
ally, specifications do not require 
that field density be equal to the 
laboratory value unless very poor 
soils are involved. The comparison 
between field and laboratory density 
is on the basis of the “percent of 
compaction.” The percent compac- 
tion is obtained from the ratio of the 
field unit weight (dry) with the 
maximum density. The percent of 
compaction that is required may 
range between 90 and 100 percent 
that of the maximum density. 

The field density test is a simple 
one, consisting of digging out a 
portion of the compacted material, 
weighing all that is removed from 
the hole, and determining the vol- 
ume of the hole. The soil is then 
dried and the dry weight (W,) divid- 
ed by the volume of the hole (V) 
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Special Compaction Results 


OPTIMUM MOISTURE CONTENT — Standard 
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FIG. 33 











@ RESULTS of the Moisture-Density test form a guide for compaction control. 


pactive effort is important from a 
construction viewpoint. Presumably, 
if heavier equipment is available 
than existed in the early 1930's, then 
standard maximum density can be 
achieved with less water and less 
coverages than if the lighter equip- 
ment were used. 

The role of water in obtaining 
greater compaction is usually con- 
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gives the unit weight (dry). If the 
unit weight (dry) is below the value 
permitted in the specifications, the 
material must be scarified and re- 
compacted. 


Factors Affecting Compaction 


In embankment compaction, the 
following factors influence the unit 
weight obtained and consequently 


the strength and compressibility of 
the compacted soil: 


(a) Type of material to be com- 
pacted; 

(b) type of equipment; 

(c) amount of moisture present 
during compaction; 

(d) depth of the lift being com- 
pacted; and 

(e) number of 
equipment. 


passes of the 


The method utilized for compaciion 
is frequently controlled by the speci- 
fications, particularly those concern- 
ed with methods rather than simply 
end results. Since the adequacy of 
the compaction can be determined 
and evaluated by measuring the unit 
weight-in-place and comparing 
these values with the maximum 
density, there appears to be little 
necessity for concern as to methods 
used. Further, tests on each lift prior 
to the construction of the next are 
not critical since tube samples can 
be taken and the density determined 
at any time subsequent to the com- 
paction, 

Certainly the most important rea- 
son for end-result specifications is 
the opportunity afforded to the con- 
struction forces to obtain the most 
efficient operation. In the following, 
it will be noted that many tech- 
niques and procedures will produce 
satisfactory densities. The most 
economical procedure can vary 
tremendously from one location to 
another, in terms of weather, and 
with the type of equipment available 

The type of material to be incorpo- 
rated into the embankment is quite 
critical from the viewpoint of equip- 
ment used, particularly if one con- 
siders the two extreme types of soils 

granular and cohesive. With gran- 
ular, rocky material short on fines, 
vibration is the most effective way 
of achieving high densities. To some 
extent gross weight plus vibration 
will be a good combination. Water 
will not be too critical unless long- 
graded sandy or gravelly material is 
involved. For one-sized sand or 
gravel, water can be used if a “flood- 
ing” technique is followed but water 
will not help much with granular 
materials and conventional con- 
struction equipment. On the other 
hand clays will not be affected much 
by vibration, are responsive to some 
added weight, and are critically 
affected by the amount of moisture 
present. In fact, the Proctor test was 
established for cohesive materials. A 
maximum peak (Figure 33) on the 
curve of unit-weight vs. moisture 
content does not develop for granu- 
lar materials and a so-called “rela- 
tive density” is sometimes used for 
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control purposes, Relative density 
has not been generally accepted by 
the highway industry due to test 
difficulties, but the term refers to 
the ratio between the density ob- 
tained and the maximum obtainable 
in the laboratory by vibration, rod- 
ding, or other techniques. 

In lieu of vibrating equipment, 
heavy dozers, pneumatic rollers, or 
other equipment that tends to pro- 
duce some vibrating action will be 
superior to pure weight. On the oth- 
er hand, clays can be most readily 
compacted with the “sheepsfoot” or 
tamping type of roller. In Table 6, 
the various types of compacting 
equipment are listed along with the 
type of material most suited to the 
equipment when used for highway 
embankment construction. 

An important principle in com- 
paction is that any equipment can be 
used to achieve the required result 
as long as a certain minimal weight 
is available. However, to obtain ade- 
quate densities, the thickness of the 
lift, the number of passes, and the 
moisture content must be varied to 
meet the situation. Guides to these 
variations are given in Table 6. The 
principles are easy to understand 
as the compactive effort is lowered 
the allowable thickness of the lift 
decreases and the number of passes 
tend to increase. For heavier com- 
pactive efforts, thicker lifts, fewer 
passes, and lower moisture contents 
can achieve the specified density. 
Smooth wheel rollers for earth em- 
bankments are the least effective of 
all compactors, but satisfactory re- 
sults can be obtained if the lift 
thickness is reduced. 

Clays can be more uniformly 
compacted with a sheepsfoot since 
the teeth penetrate to some depth 
and tend to compact “from the bot- 
tom up.” In recent years, use of 
super-compactors has become prev- 
alent. Even though these do not 


penetrate as do the sheepsfoot roll- 
ers, the over-all average density of 
the layer can meet specifications in 
many instances. However, it should 
be noted that uniform density 
should not be expected with super 
compactors unless thinner than 
necessary lifts are used, The upper 
inches of a lift will tend to greater 
compaction than that specified while 
the lower few inches will tend to be 
at or below the requirement. Thus, 
when uniformity as well as average 
density is a factor (as it may be for 
earth dams) there is some question 
as to the adequacy of super-com- 
pactors with clays 

In evaluating methods of com- 
paction only two criteria are needed 
—is the final density adequate and 


is the required degree of uniformity 
produced? Recalling that stability 
is rarely a problem and that the 
question of settlement is difficult to 
evaluate, continued insistence for 
the greatest density obtainable may 
or may not be the best economics. 
The only clear case for the best 
density possible is one in which 
relatively high fills are involved and 
the pavement (structure) will be 
placed on the fill immediately fol- 
construction. Even a six- 
month time period is a sufficient 
delay to assure little continued 
settlement. However, very little data 
are available as to the continuation 
of settlement after compaction to 
various percentages of the maxi- 
mum density. 


lowing 


SUBGRADES 





The term subgrades will 
herein to structural slabs and foun- 
dations, as well as to pavements. The 
role of the subgrade has been de- 
scribed previously under “Pavement 
Design” and the compaction prob- 
lems are not unlike those for em- 
bankments. Both stability and set- 
tlement are involved. For structures, 
the concern is principally settlement, 
and uniformity of subgrade support 
to minimize differential settlement 
is important. However, since the 
effective depth of the subgrade may 
be several feet or even much great- 
er, little can be normally accom- 
plished insofar structural sub- 
grade densification is concerned 
Where significant deflection could 
be produced due to conditions in 
the top foot (particularly true for 
sewer lines) some compactive efforts 
may be required 

For pavement or slab subgrades, 
a different situation exists. Com- 
paction of the subgrade will in- 


as 


refer 


crease the strength properties. As a 
result, less strength is required in 
the slab. The principle was discussed 
under “Pavement Design” and is re- 
lated to the fact that the more re- 
sistant the subgrade is to shear, the 
less added resistance must be con- 
tributed by the pavement. There- 
fore, costs of compacting the sub- 
grade need be compared to cost of 
pavement or slab material. Almost 
invariably the costs of achieving 
added strength in the subgrade is 
considerably less than would be the 
cost of additional pavement. Prob- 
ably of equal importance is the fact 
that settlement of the subgrade is 
also of concern. Higher densities 
mean lower void ratios and less 
opportunity for settlement. Further, 
the lateral shear that develops is 
also reduced by conditions of higher 
density and lower moisture content. 

From the construction viewpoint, 
then, full encouragement should be 
given to the ultimate in compaction 





Table 6—Characteristics of Standard Rollers 


Range 
of Total 
Weight 


Roller Type (Tons) 


Three Wheel 5-20 


3-16 
12-20 
3-12 
20-50 
2-20 


Tandem-Two Axle 
Tandem-Three Axie 
Pneumatic 
Super-Compactors 
Sheepsfoot 


Range of 


60-500 Ibs./ in. 


60-500 Ibs./in. 
60-500 Ibs./ in. 
20- 30 p.s.i. 
50- 90 p.s.i. 
100-800 p.s.i. 


Recommended litt Height 
(loose-in.) for 8 passes* _ 


Pressure Heavier Units Lighter Units 


6-8 4-6 


4-6 
4-6 
4-6 


6-8 

6-8 

6-8 
12-24 


8-12 6-9 


*A pass is defined as a single application of a given roller. 


Operating 
Speed 
(mph) 


1-5 


Most suitable soil type 
for use of highway 
embankment construction 


Granular, particularly 
where crushing is desirable 


1-5 ’ 
1-5 . 


Sandy, sand-clay, and silts 
All types 
Clays and silty-clays 
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of the subgrade, and the importance 
of such compaction to the pavement 


should be 


and slab performance 
fully understood. 


SPECIAL PROBLEMS 





Of the many problems that arise 
during construction, none occur 
with more frequency than does 
that of starting an embankment 
across soft ground. Almost as uni- 
versal are the difficulties encounter- 
ed when bad foundations for sewer 
lines exist. In some areas, landslides 
are particularly troublesome. Prob- 
lems encountered in soil stabilization 
are also of interest. In the following, 
these special problems will be dis- 
cussed in light of the inherent 
requirements for stability and set- 


tlement. 


Soft Ground 


In almost every part of the world, 
nature has deposits of 
organic silts and clays. These de- 
posits are normally located in recent 
stream valleys or in glacial lake bed 
areas. Unquestionably they offer the 
most universally troublesome prob- 
lem that highway construction en- 
counters. Frequently, the design 
engineers will be aware of the areas 
and specific dealing 
with the problem are included in the 
plans. Sometimes they are missed, 
and occasionally borderline condi- 
itions are not recognized until after 
construction has been initiated. The 
discussion included under “Sand 
Drains” presents pertinent consider- 
ations. For embankments on soft 
ground, both stability and settlement 
are of concern. However, both have 
been treated in the sand-drain dis- 
cussion and need not be repeated 
here beyond recognizing their un- 
derlying presence 

The problems in construction 

enter around the starting of the fill 
and the handling of wet soils, The 
conventional method of stripping 
the topsoil prior to starting the fill 
may not be feasible in many in- 
stances. In fact, churning up the 
area with dozers may only make 
matters worse. A useful technique 
to be recommended where specifica- 
tions permit is the placement of a 
two- to three-foot granular, free- 
draining material directly over the 
organic topsoil without bothering to 
strip the surface material. End- 
dumping procedures should also be 
followed, and dozers used to spread 
the granular material ahead. No 
equipment should be permitted on 
the soft ground, Such a procedure 
provides an immediately available 
firm layer for starting the fill. The 


produced 


methods for 
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procedure may or may not have too 
general an application since shallow 
soil deposits can be more economi- 
cally handled by excavation, and 
very deep deposits require special 
attention. However, the temerity to 
risk settlement by not removing the 
organic, soft material has not per- 
mitted such construction even when 
feasible. Unquestionably, some set- 
tlement will occur under the afore- 
mentioned procedure. However, if 
the placement of the pavement is at 
least one year away, and the prob- 
lems of stability and deeper-seated 
settlement are handled, few diffi- 
culties should be anticipated. It 
should be kept in mind that the 
special procedures discussed here 
are for starting a conventional fill so 
that the settlement of only a very 
thin layer, 6 to 12 inches of the top 
soil is involved. 

The compaction of wet silts is also 
encountered in areas of soft ground. 
Apparently due to a minor organic 
content, the materials will not dry 
out readily. Furthermore, in at- 
tempting to compact them, an ad- 
equate density cannot be achieved 
easily. On occasion the density is 
obtained, but the surface ruts, rolls, 
and heaves under construction 
traffic, giving the impression of in- 
adequate compaction. In reality, 
having achieved a specified density 
value, any difficulty that arises can 
only mean that for the standard (or 
special) density, the material is too 
weak to withstand the construction 


loads without shear failures. Cor- 
rections for such problems are var- 
ied, but are apparent by recognizing 
that low shear strength is the basic 
cause. At subgrade elevation such 
materials will require more or 
stronger pavement, replacement 
with a stronger material, or some 
combination. Within the embank- 
ment, such layers may produce no 
difficulties since the shear require- 
ments for slope stability are much 
less severe than for soil layers im- 
mediately under the load 


Landslides 


The subject of landslides is so ex- 
tensive that only a relatively brief 
mention is possible here. In princi- 
ple, all soil shear problems that oc- 
cur on slopes can be classed as land- 
slides, However, this discussion will 
be restricted to slope failures on 
natural and not man-made slopes 
Rock slides are also important but 
are not included In 
principle, the major differences lie 
in the location and nature of the 
shear surface. In order to prevent 
rock falls (due to weathering) from 
being a hazard or producing debris 
in the ditchline, construction of 
berms is an increasingly used slope 
design technique. Since rock is cap- 
able of withstanding tension or to 
state in soils terms, has considerable 
cohesion, rock falls are tension fail- 
ures produced by the reduction of 
the tensile strength (by climatic 
elements) or a fatigue-type of fail- 
ure, 

Berms to protect against rock fall 
are designed under two philosophies. 
One involves cutting the slopes suffi- 
ciently flat so as to minimize or 
eliminate debris on the berms. The 
second cuts the slope considerably. 


specifically 





Debris-filled Berm 


Original Ground Line 





Original Cut Slope 


Loss from Weathering 


zo Ultimate 
/'Face of Slope 
I 


Strata Protected 
from Weathering 


FIG. 34 








@ IN THIS ROCK SLOPE design, debris is collected on a series of berms. In this 
position it protects the slope above from further weathering. Note that the berm 
should slope slightly towards the road to provide drainage of water to the ditch. 


101 





steeper so that material talls to the 
berm, is collected there, and protects 
the rock above the berm from fur- 
ther attack by the elements. The 
theory of the second method is 
shown in Figure 34. Where the sec- 
ond philosophy is utilized it is es- 
sential that no debris be removed 
unless it is spilling over the bench 
upon which it was designed to rest. 


tween debris and bedrock wiil equal 
that within the debris itself the drier 
condition will be superior. 

One of the problems associated 
with rock slope design is that the 
angle to which a rock will weather 
is highly indeterminate. Therefore, 
regardless of which of the two the- 
ories is used, an accurate estimate 
of slope angle is not possible. The 


preceding expression is true regard- 
less of whether “mud flow” types of 
failures occur or whether large 
blocks are involved. Unfortunately, 
conditions surrounding rapid, flow- 
types of movements immediately 
prior to failure are difficult to ana- 
lyze. There appears to be a very 
sudden reduction in shearing resis- 
tance following the initial failure 





Toe Excavation 


EFFECT OF TOE EXCAVATION 


Piling resists movement 


of upslope motenol 





EFFECT OF PILING 





Stability is reduced 


Embankment stability 1s increosed 


Melt 


Driving force greatly reduced 


New Slip Surface 


—- 


L Vertical Drain 
| 


— 


Permeable Grove! 


EFFECT OF DRAINAGE 


Vi 
ra y Ms 


Original 





EFFECT OF BLASTING 


Ship Surface 
re 


New Dromoge Woy 


FIG. 35 








@ CONSTRUCTION WORK which will affect stability includes 
toe excavation, which may produce movement by reducing the 
frictional component of shear; drainage installation, which 


Also of interest is the fact that 
the berms for the second theory 
should be sloped towards the road 
slightly (15:1), rather than away 
from the road. This provides drain- 
age for the water flowing down the 
slope, and minimizes the possibility 
of the debris sliding off the bench. 
The immediate reaction might be 
that the berm-surface provides a 
ready-made shear surface. However, 
as debris collects the drainage along 
the berm will be blocked, and the 
same shear surfaces could develop. 
Since for comparable moisture con- 
tents the shearing resistance be- 
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theory of debris filled berms, 
however is more _ economical 
This is true because steeper, per- 
manent parts of the slopes are as- 
sured on the protected portions, 
while the unprotected areas assume 
the angle produced by the climatic 
conditions. The appearance of the 
detritus-filled berms may not be 
very impressive, however, until 
some type of vegetative cover ac- 
cumulates 

The failure of soil slopes follows 
the principles expressed in equation 
(16); ie. the shearing stress ex- 
ceeds the shearing resistance. The 


reduces weight and improves shearing resistance; piling to 
resist movement of upslope material; and blasting to decrease 
weight above the shear surface and provide a drainage path 


In analyzing natural slopes on a 
rational basis two factors are par- 
ticularly troublesome: one is obtain- 
ing a reliable estimate of the shear 
surface; and the second is determin- 
ing the shearing resistance along 
that surface. A common misconcep- 
tion is that a well defined shear 
surface must exist prior to failure 
This may or may not be true. In 
clays, even if such a surface exists, 
essentially the same shearing resis- 
tance will most frequently exist 
with or without such a surface 
From a descriptive viewpoint or to 
understand the type of action that 
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should be undertaken, however, the 
underlying principle that the resis- 
tance must be increased or the stress 
decreased is still applicable. 

While the following discussion on 
landslides is included here in a sec- 
tion dealing with construction, it 
should be emphasized that good 
design procedures will eliminate 
many failures before they develop. 
Further, preventing the occurrence 
is of significant value for the slope 
may never regain some of the in- 
herent structural value lost through 
tension cracks and fissures within 
the slide mass. 

Several instances are pictured in 
Figure 35 for purposes of illustra- 
tion, Frequently, toe excavation of 
a slope is considered necessary or 
desirable. The removal of the mass 
at the toe reduces in a major way 
the total frictional component of 
shear, and thus brings about the 
failure. Expediency frequently pro- 
duces the demand for the removal 
of the material which has moved 
downward. However, such activity 
only compounds the problem. Some- 
times a slope is so near equilibrium 
that any disruption will produce 
movement, By starting the excava- 
tion at the top, the most severe un- 
balancing of forces does not occur 
until after there has been a reduc- 
tion in the major forces producing 
the stress; ic. the part of the mass 
overlying the steepest portion of the 
shear surface is the largest source 
of driving force. For clarification of 
this preceding statement, and refer- 
ring to Figure 23, the stress develops 
due to the component of the weight 
that is parallel to the slip-surface. 
Thus, the weight at the top of the 
mass produces the greatest part of 
the shear stress 

The role of drainage is of special 
interest since the technique is fre- 
quently recommended for landslide 
correction. The value of drainage 
can be to reduce weight, improve 
shearing resistance by lowering the 
moisture content of the soil, or by 
reducing the buoyant effect of the 
water which results in an increase 
of the frictional part of the shearing 
resistance. The first two influences 
cannot have a major or rapid influ- 
ence on stability, particularly if an 
impermeable clay is involved. Time 
is required for the influence of a 
well-placed drain to be felt. The re- 
duction of the buoyant force of the 
water is more likely to account for 
any relatively rapid improvement of 
stability. On the other hand, clays 
have a very low value of ¢ and the 
buoyant force would not appear to 
influence a source of major resis- 
tance. Since many landslides come 
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to rest under a temporary equilibri- 
um, it is probable that the major 
influence of drainage is a long- 
range one. The value of drainage, in 
any event, will be commensurate 
with the ability to place the drain 
so as to intercept or tap the major 
source of water. 

Piling and walls constitute fre- 
quently used corrective methods 
Obviously, the devices add resis- 
tance to that available from the soil. 
Since soils cannot resist tension, the 
added resistance must be placed at 
the toe or near the structure to be 
protected. 

One of the controversial and less 
easy corrections to reduce to soil be- 
havior principles is blasting. The 
procedure consists of disrupting the 
shear surface, normally by lifting 
rock fragments up and through that 
surface. The values derived from 
blasting are twofold. One, the 
changing of the shear surface re- 
duces the weight acting on the sur- 
face, thus reducing the stress. Sec- 
ond, a more open, permeable mass 
exists below the shear surface and 
provides a drainage path out of the 
mass toward the toe. However, slow 
settlement of the mass is probable, 
and a gradual silting (or blocking) 
of the drainage is also quite likely 
Such methods have been successful 
in special cases, but are rarely rec- 
ommended for a long-range tech- 
nique. 

There are numerous other ex- 
amples that could be cited relative 
to the prevention and correction of 
landslides. In every instance, it is 
possible to consider treatment in 
terms of decreasing stress or in- 
creasing resistance, For major prob- 
lems, a specialist may well be need- 
ed. On smaller ones, the principles 
of the previous discussion can be 
applied to increase the stability 


Sewer Construction 


Several of the basic features rela- 
ted to problems in sewer construc- 
tion such as cave-ins, dewatering, 
and compaction of the soil immedi- 
ately under the pipe have already 
been discussed. The main problems 
in sewer line construction are stabil- 
ity of the trench slopes and differ- 
ential settlement of the pipe. Noth- 
ing more need be said here relative 
to the bracing requirements. As to 
pipe settlement, since the weight of 
the pipe flowing full may stil] be 
less than the original weight of the 
soil, troubles may not arise due to 
downward settlement. On the other 
hand, if the pipe is placed below the 
water table, some precautions may 
be needed to prevent “negative” 
settlement or uplift. 


Settlement may develop, how- 
ever, due to the point-load nature 
of the pipe in place. Therefore, the 
use of a granular layer or a con- 
crete encased base is not uncommon 
particularly when soft ground is 
encountered. 


Soil Stabilization 


The use of soil stabilization has 
application in deep foundations, 
landslide masses, and highway 
pavements. In all cases, the shearing 
resistance of the material is improv- 
ed. For deep foundations the value 
may well be that of reducing set- 
tlement since this also results from 
the improvement of the strength 
properties. 

Most of the problems in soil sta- 
bilization are ones of construction or 
high material costs. The construc- 
tion problem is one of mixing, par- 
ticularly if clays are involved. Use 
of stabilization for deep foundations 
and landslide problems are highly 
complex and should receive the at- 
tention of specialists 

For pavements, stabilization is be- 
coming increasingly more important. 
The reasons lie in the very excuse 
for stabilization—more economical 
use of local materials. Stabilization 
should not be considered unless a 
significant savings can be achieved 
over other types of pavements. This 
is because the results are less cer- 
tain unless trained personnel are 
available 

Four commonly used methods will 
cover the different types of stabili- 
zation possible; namely, cement, bi- 
tuminous, mechanical, and lime. The 
function of the stabilization is the 
same regardless of the admixture in 


@ FIGURE 36. Sewer construction in 
Orange County, California. Gravel bed 
provides a stable support for the pipe. 
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that an increase in strength is ob- 
tained in terms of shearing resis- 
tance or flexural strength. 

The most rigid of the four types 
is soil-cement. In a weak 
concrete is produced. The increasing 
use of sand and gravel for the ag- 
gregate has led to a type of con- 
struction called “cement treated 
base.” The major problem with soil- 
cement lies in the difficulties of 
intimately mixing the cement with 
clays. However, using relatively 
high cement contents, some excellent 
results have been achieved. Use of 
select granular reduce 
cement content and to improve mix- 
ing efficiency is normally 
mended if borrow is readily 
available. 

Bituminous stabilization is not 
generally recommended for 
unless at least 50 percent of the 
particles are sand-size or larger 
Basically, the problem is one of 


sense, 


borrow to 


recom- 


such 


soils 


mixing and of preventing the clay 
balls from softening if water enters 
the mass. The end product of bitu- 
minous stabilization of granular ma- 
terials is basically a weak bitumi- 
nous concrete or road mix. Increased 
resistance to shear and waterproot- 
ing are two of the advantages that 


The 


from the 


accrue increased resistance 


arises cohesion-type of 
property added to the granular ma- 
terial 

Mechanical stabilization is merely 
the development of a long-graded 


The 


signed as to have a minimum void 


material gradation is so de- 


ratio after compaction, A_ certain 
amount of “apparent” cohesion de- 
velops due principally to aggregat 
interlock Hygroscopic materials 
such as rock salt and calcium chlo- 
ride add to the durability of such 
pavements by causing moisture to be 
retained, thus adding to the strengt 

While no signifi- 


of the interlock 


cant flexural strength is achieved, 
the shearing resistance can be ap- 
preciable 

Lime stabilization acts differently 
than the other additives in that it 
may be most effective in clays 
through a reduction in the plasticity 
properties of the material. By re- 
ducing the plasticity, less shear dis- 
placement occurs for a specific stress 
level. Over long periods, pozzolanic 
action may also develop and some 
benefits realized. However, 
plasticity is the 
value 


rigidity 
the reduction of 
major source of immediate 
As to how general lime is successful 
in reducing plasticity has not been 
Where ef- 


may be 


completely established. 


fective, however, strength 
added to subgrades which in turn 
can reduce pavement requirements 

This article concludes the series on 
“Principles of Soil Engineering.” Re- 
prints in booklet form are being pre- 


pared and will be available soon. 





CHANGING TO 


City Wide Water Metering 


EDMUND T. CLOONAN, 
Superintendent, Water Department, 


Kingston, New York 


AGNETIC drive 

helping our water 
ease the transition to universal wa- 
ter metering. Better than 85 percent 
of our system has been converted 
over the past two years, and we 
have little trouble keeping the me- 
ters in top operating condition. The 
only two parts of a magnetic drive 
meter that operate in water are an 
oscillating piston and a roller which 
guides it. These we will maintain, 
but they can be handled by our 
present facilities. 

Another favorable feature is the 
frost protection provided by a 
breakable bottom plate. The internal 
construction and lack of gearing in 
this type of meter will allow ice to 
form without damaging the works 
as long as the ice has expansion 
room. If a meter is to be installed 
where it will be subjected to freez- 
ing temperatures—and we have cold 
weather here—we can purchase it 
with a cast iron bottom plate that 
will break to allow the ice to ex- 


meters are 
system to 


104 


pand without damaging any 

ing parts 
Selection of th 

part of the program 


meter was 
, 
y ears off 


cussion on the advisability of uni- 
preceded this 
move. As 1925, our en- 
gineering Clinton Bo- 
Engineers, had advocated this 


versal metering had 
early as 
consultants, 
gert 
course as a means of limiting waste 
of water 

The Water 
Howard S$ 


resolution early in the sum- 


Boar d 


Pangburn 


headed by 
passed the 
final 
mer of 1957, and events of that sum- 


@ WATER metering program calied 
for installing 500 to 600 units per 
month. Two-man crews did the work. 


proved to ourselves and the 


local citizens that this was the 
proper step. Heavy use of water for 
washing, 
leaks, 
pushed our supply and filtering sys- 
their 


Our pressure filter 


lawn sprinkling and ca: 
plus simple waste through 
designed 
plant has 
Dur- 
ing the summer on days of peak de- 
livery we used 8.13 mgd. The heavy 
drought 
storage reservoir to a 
level. An intense 
publicity campaign enlisted the sup- 
reduced 


tems close to 


limits 


very 


1 nominal capacity of 8 mgd 


summer use and a fall 
drained our 
dangerously low 
port of the populace and 
consumption enough to see us 
through the crisis, but it was ap- 
parent we were acting at the right 
time 

At the start of this program only 
1000 of the 7,500 water service points 
in the city were metered; now, less 
than a year and a half later we are 
nearly 85 percent metered and will 
shortly undertake the clean-up 
phase to complete the program 

We purchased 6,400 Rockwell SR 
meters in the fall of 1957, and as- 
signed two full-time crews of two 
men each and one part-time crew 
to the job. They have installed 500 
to 600 meters a month, despite the 
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fact that they must take time out 
periodically to read the meters al- 
ready installed. Many times, where 
the house occupant has been at 
home and the piping is adequate, 
meters have been installed in less 
than 15 minutes. Even with travel 
time and other lost motion counted 
in, the average installation time has 
been 0.8 hour for a two-man crew 

The city was divided into six 
zones for installation purposes and 
these same zones have been main- 
tained for billing and accounting 
procedures under the new system 
Edwin Wetterhahn, our cashier, has 
a complete accounting system to 
keep track of the condition of each 
service point in the system. He also 
keeps an inventory file of the his- 
tory of each meter 

We have established a new rate 
schedule for use with the metered 
system and are studying it closely 
to be certain that it meets our needs 
and the needs of our customers 

We are sure the per capita use of 
water is dropping as the people be- 
come used to the idea that they de- 
termine the size of their own bills 
They seem pleased that they can 
control it; in many cases, the bills 
of individual consumers have gone 
down considerably. Peak days of 
consumption after the meter pro- 
gram began in 1958 have been 5.6 
mgd and 6.33 mgd 

The drop in consumption will 
save us from the immediate neces- 
sity of a costly expansion of our 
facilities. As the city grows and 
legitimate needs increase we will be 
satisfied to know that any expan- 
sion will be to provide for increased 
use, not increased waste 
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a | 
@ WATER Works foreman, Fred Ernst, center, dispatches two-man crew on meter 
installation job. Despite interruptions average installation time is 0.8 hour per meter. 


@ WHEN instellation has been made, installer takes initial reading. A new rate 
schedule has been adopted. Peak consumption has been reduced about 25 percent. 
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UR Es 


on the ALASKA HIGHWAY 


W. H. SPINDLER, 
Editor, Technical Publications, 


Armco Drainage & Metal Products, Inc. 


HAT IS the record of the 

bridges and culverts on the 
Alaska Highway after 16 years of 
service? What have permafrost and 
muskeg foundation materials done 
to these structures? 

Offhand, the winter temperature 
extremes along the Highway are not 
much lower than in the northern 
tier of states in the U. S., and the 
ground elevations above sea level 
are appreciably less. The maximum 
roadway elevation at Summit Lake 
is less than 4500 ft. But the under- 
lying soils make a difference, at 
least structurally. Testifying to this 
is the suspension bridge over the 
Peace River, 35 miles north of Mile 
Zero on the Alaska Highway. 

Built in a period of nine months 
in 1943, mostly from materials sal- 
vaged from the “Galloping Gertie” 
of Tacoma Narrows, this 2130-ft. 
structure was the longest on the 
Highway. The north anchorage pier 
was founded on soils that proved 
inadequate, with the result that the 
pier gave way in October, 1957, and 
led to failure of the bridge. Replace- 
ment is now underway with a deck- 
truss steel bridge of cantilever con- 
struction. Completion is expected 
early in 1960. Precedent for this new 
structure is a similar one about 2% 
miles upstream that carries the new 
line extension of the Pacific Great 
Eastern Railway from near Dawson 
Creek to Fort St. John (Mile 48). 
This latter bridge has a temporary 
plank floor and serves as an alter- 
nating one-way detour for highway 
traffic. On the 9-mile detour is a 
Bailey bridge crossing over Pine 
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River, a tributary to the Peace 
River. 

Parallel with the new bridge un- 
der construction, a few hundred feet 
downstream, is a new pipe line river 
crossing from the natural gas field 
on the north side to tanks on the 
south side and en route to Van- 
couver, B. C. 

The only remaining suspension 
bridge on the Alaska Highway is 
one over the Liard River at Mile 
495.8 in British Columbia. It is 1143 
ft. long. 

During the past six years, perma- 
nent steel truss bridges have re- 
placed the earlier pile trestles. In- 
cluded in one over Nisutlin Bay, 
(Mile 803.5), the longest water span 
on the highway, 1917 ft. long. Near- 
by is the Nisutlin Bay Trading Post, 
a “pioneer” store established here 
in 1928, and an old Indian village 


@ MULTI-PLATE culvert at Mile 1280 
is 9% ft. in diameter and is a recent 
installation. Note man on end of pipe. 


Over Slim’s River, (Mile 1059.8), a 
new steel bridge crosses a glacial 
moraine at the head or south end 
of Kluane Lake. The Donjek River 
bridge (Mile 1132.8) is a new 8- 
span through truss structure, 1617 
ft. long, completed at a cost of $2.5 
million 

Numerous small timber bridges 
were part of the 1943 building pro- 
gram. Some of them have been 
replaced with steel I-beam struc- 
tures. Others have been and are 
continuing to be replaced by full- 
width embankments over large 
metal pipe and pipe-arch culverts. 
These Armco Multi-Plate type 
structures consist of round or eilip- 
tical pipe (5 percent vertical elon- 
gation) from 6 to 13% ft in di- 
or of pipe-arches as large 
span by 11-ft. rise. The 
reduced main- 


ameter, 
as 16-ft 
result has been 
tenance at these locations. 

End protection of these culverts 
consists either of boulders, riprap 
or light-weight steel sheeting driven 
as a cutoff wall and as a straight 
headwall or wingwalls 

Some of these larger culvert in- 
stallations have been in connection 
with the more winding stretches of 
the highway built in haste in 1942- 
43. Many such relocations will prob- 
ably be considered before much 
paving of the highway is done in 
Canada. (The 300-mile portion in 
Alaska is now paved, as of late 
1959). This would seem wiser than 
paving and perpetuating the poor 
alignment and found in 
many areas 

Turning now to the smaller cul- 
vert installations, the Alaska High- 
way has been a vast proving ground 
for the structures placed in 1943. 
Drainage of the pioneer or tote 
road, built by the U. S. Army En- 


hazards 
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gineers in 1942, consisted largely of 
box culverts made of unpeeled 
native logs. 

These early structures were re- 
placed in 1943 by the U. S. and 
Canadian contractors who, under 
the direction of the Bureau of Pub- 
lic Roads, converted the tote road 
to a passable military highway in 
one short construction season. Creo- 
soted wood stave pipe up to 48-in. 
diameter and laminated wood box 
culverts from 4 ft. by 4 ft. to 10 ft. 
by 10 ft. were used in some of the 
They were 
they have 


earliest reconstruction 
readily available and 
served well 

A large share of the culvert struc- 
tures were replaced in 1943 with 
corrugated metal pipes in diameters 
18 to 60 inches. These were not of 
the conventional long riveted sec- 
tions but for transportation reasons 
were of the nestable type. Two-foot 
long top and bottom half-circle sec- 
tions were stitched or bolted to- 
gether to form a pipe on the job 
These flexible structures of galvan- 
ized metal have shown resistance 
to poor foundation soils, permafrost, 
frost heaving, icing and swift flow 
of mountain streams. Even under 
shallow fills, they have withstood 
the pounding of heavy traffic with- 
out signs of distress 

The importance of adequate 
drainage, the need for getting sur- 
face water across and away from 
the roadway is evident to any en- 
gineer. Many of the culverts carry 
a continuous swift flow. On the 
other hand, there are swampy, 
muskeg areas where the culverts 
may serve as an equalizer, with 
water standing in them most of the 
time. Also there are gravelly areas 
where the runoff is quick and short. 


@ MULTI-PLATE pipe arch, 12 ft. 6 ins. by 7 ft. 11 ins. replaced an old wooden 
bridge at Mile 767. Many culverts along the highway carry a continuous swift flow. 
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@ BITUMINOUS curb is placed along sections of the highway to guide surface 
water to outlets and protect shoulders and embankments from erosion. Mile 1252. 


Annual rainfall along the route of 
the highway on the leeward side of 
the Rocky Mountains is for the most 
part less than average (probably 
15 to 30 inches per year) 

Maintenance forces of the Bureau 
of Public Roads on the 300 miles in 
Alaska, and those of the Northwest 
Highway System with headquarters 
at Whitehorse, Yukon Territory, on 
the 1220 miles in Canada, are con- 
fronted with the need for keeping 
the culverts and small bridges clear 
and the channel open at both ends 

They spend a great deal of effort 
in periodically cleaning out the 
channel for 25 to 75 ft. at each end, 
using a small ‘dozer or scraper to 
shape the flat ditch bottom. One 
problem is to keep the patrolman on 
the blade grader from covering the 
ends of the culvert under shallow 
fills 


Winter maintenance of culverts is 
a terrific headache. When tempera- 
tures drop to zero and well below 
that, culverts and ditches tend to 
“glacier” and fill with ice. For the 
milder cases, culverts are cleared 
occasionally by steam piping equip- 
ment. For more severe cases, a drum 
of oil is set up at one end of the 
culvert with a continuously burning 
flame to keep the structure de-iced. 

Another problem occurs at the 
so-called “gravel fans”—wide, fan- 
shaped areas of boulders and coarse 
gravel rolling from steep canyons 
and delta areas. Swift mountain 
streams are fickle and do not hesi- 
tate to change their course during 
a single or repeated storms. Dikes 
and other artificial channel controls 
are used to help guide these wild 
streams 

Areas particularly plagued by 
these gravel fans are along Kluane 
Lake, Mile 1066 to 1076, and the 
Toad River and Muncho Lake areas 
from Mile 410 to 465. Long gravel 
dikes help to funnel the water to- 
ward the bridge or culvert under 
the highway, instead of letting the 
stream choose its own crossing place 

Finally there is the matter of con- 
trolling ground water in roadway 
cuts and under fills. Gravel fills and 
bases vary from shallow to deep, 
but permafrost in the subsoil has a 
way of defying stabilization when 
subject to thawing. Subdrainage 
pipes and interceptor drains have 
not been tried on any systematic 
basis. However, there is a need for 
research on this subject if the 
Alaska Highway is to be relieved 
of excessive heaving and subsequent 
differential settlement. 

Water and ice are still two of the 
highway engineers’ worst head- 
aches. 





Water Quality Evaluation 


EARNEST F. GLOYNA, 
Professor of Civil Engineering, 
The University of Texas, 
Austin, Texas 


This article is based on a paper pre- 
sented at the Texas Section, ASCE, 
Spring Meeting, 1959. 


HE TERM “water quality evalua- 

tion” implies that there is water 
available for some anticipated use 
Such studies generally encompass 
three objectives: Identification as to 
amount and location; determination 
of the natural and man-made factors 
which cause degradation; and form- 
ulation of measures to adjust the 
quality to a particular need. The 
location and availability of water in 
Texas have been established, but the 
yield may be rather indefinite, while 
quality estimates are certainly lack- 
ing. Furthermore, for any one future 
date it is virtually impossible to take 
a major stream and place a statistic- 
ally significant figure on future 
water quality. Accordingly, long- 
range water quality evaluations 
should be made only after: 1) A 
comprehensive data collection pro- 
gram has been established whereby 
the extent and sources of both 
natural and man-made pollutants 
ean be determined: 2) an overall 
future water re-use picture has been 
developed so that the influence of 
domestic and industrial effluents can 
be considered; and 3) a means is 
found mathematically to treat the 
tremendous volume of data that 
must be processed before engineer- 
ing judgment can be exercised 


Water Quality Objectives 


The need for the improvement of 
water quality should be obvious 
since the available limited supply 
must meet the increased needs of 
modern trends toward urban devel- 
opment and industrialization. A re- 
cent survey of water utilities in the 
United States shows that 20 percent 
are deficient in supply even though 
there is currently a $2.6 billion wa- 
ter works construction backlog (1) 
The future expenditures must be 
even greater because many water 
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utilities will need to install treat- 
ment facilities. The total cost of new 
works construction needed 
between now and 1975 is estimated 
to be more than $20 billion (2). By 
1975 almost 150 million people of an 


water 


estimated 209 million will obtain 
their water from public water sup- 
plies The per capita need will be at 
least 200 gallons daily. 

What does all this predicted de- 
velopment mean in terms of water 
quality? In some areas, if present 
and future quality studies are not 
initiated along with quantity evalu- 
ations, a region may find itself in 
about the same position as if it wer 
without sufficient quantity available 
to meet the demands, regardless of 
quality. Also, 
certain areas will not develop to the 
extent which natural 
might permit. 


industrialization of 


resources 


Data Collection Programs 


Historical quality data are as im- 
portant to the engineer as past rain- 
fall and runoff records. The ultimate 
purpose in quality data evaluation 
would be to answer the following 
questions: 

1) What will be the 
quality of 
point in a basin for any set of basin 
include the 
development of resources? 


pr obable 
water at any selected 
operations which may 


2) What decisions can be made as 
to the treatment required to meet a 
given water-quality criterion know- 
ing the risk of making an error? 

Just as in the case of runoff, wa- 
ter-quality data for any one place 
are time dependent. However, in 
quality studies many more variables 
enter into the picture. For this rea- 
son it is very important to determine 
as soon as possible what the quality 
of the water is and to correlate it 
with runoff, seasonal usage, dilution 
as affected by used water, specific 
conductance, and other 
factors such as chlorides and sul- 


possibly 


fates 

A few comprehensive water quali- 
ty surveys are being conducted in 
Texas and nearby states. These are 
an important beginning for this area, 
but in terms of ultimate statistical 


evaluations the data need supple- 
menting. The Water Pollution Con- 
trol Division of the Texas State 
Health Department has taken a 
great stride in pinpointing areas of 
pollution. Over 200 sampling stations 
are contributing bimonthly data on 
BOD and ions normally of interest 
to water users. Also, included in this 
survey is the collection of base ra- 
dioactivity data. (3) The Public 
Health Service, in its water quality 
studies of the Arkansas and Red 
River Basins, has consolidated a 
great deal of documented informa- 
tion and has supplemented existing 
information with field studies for the 
Red River Basin. (4) The Geological 
Survey also collects and compiles a 
vast amount of very useful data 
Several State agencies other than 
the Health Department record in- 
formation, particularly relating to 
chlorides 
agencies can provide information to 
an industrial firm that would enable 
it to estimate with any statistical 
assurance that the quality will be 
above or below a certain level only 
x” days per what the 
quality might be if certain industrial 
and other river basin projects were 


However, none of these 


year, or 


put into operation. 


Future Possibilities 


It is almost a foregone conclusion 
that comprehensive water quality 
programs of real significance will be 
based on the development of mathe- 
handling 
fast electronic computer programs 
Yet, before a differential equation 


matical techniques and 


an be written or input data fed 
into a machine, certain correlation 
schemes and time-dependent equa- 
tions must be worked out 

It is suggested then that the major 
future long-range water 
quality studies is that a hard look 
be taken at what information is 
needed and exactly how the data 
night be applied. The information 
must certainly include the important 


need in 


aspects of water re-use as well as 


the natural factors which affect 
water quality 
Examples are given herewith of 


some future waste-water statistics 
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and computational aids for solving 
re-use problems, These de- 
monstrate methods of estimating 
amounts of waste-waters and depict 
the ways by which large volumes of 
data can be processed. First, quan- 
tity and quality estimates must be 
made; and computational 
aids must be developed for handling 
the data 

Availability of Used Water. Un- 
doubtedly there will develop in the 
future many plans for estimating the 
extent of waste water production 
One such method may be based on a 
refinement of a report recently made 
available by the Bureau of Recla- 
mation. (5) This is based on a pro- 
development of all the 
natural resources, including water. 


wate! 


second, 


grammed 


and Gulf Coast sections of Texas. To 
facilitate ease in handling the data, 
the project area was divided into 
basic sub-areas, usually centered 
around one of the larger towns. 

The paths of water from supply-to 
usage-to wastage and finally to dis- 
posal and return flow were traced 
categorically. The supply was listed 
as to source and type, Le., 
and well water of private or public 
origin. Water usage was either do- 
mestic or industrial. The waste 
waters were grouped into categories 
which included combined municipal 
and industrial 
waste systems going directly to the 
streams, and losses. The actual used 
water was obtained by a projection 
of this information. 


surtace 


sewage, separate 
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To support the estimates of future 
water demands and waste-water it 
is necessary to assume that water o! 
the required quantity and quality 
will be available to develop fully the 
natural resources 

The project area encompassed by 
the exploratory report included 97 
of the 254 counties of Texas. The 
project generally covers the eastern 
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Anticipated weaste-weter distribution, with amounts reclaimable. 


Municipal sewage treatment plants 
handled about 135 billion gallons in 
1954, and it is expected that the 
quantity will be about 275 billion 
gallons per year by 1975. Reclaim- 
able industrial waste waters not put 
through municipal plants in 1954 
amounted to about 122 billion gal- 
lons per year. The total reclaimable 
water produced by this project area 


in 1954 was estimated to be 810 
thousand acre feet. Likewise the 
1975 estimate is 1.8 million acre feet. 
These wastes represent a useful and 
fairly large amount of water. How- 
ever, these waters also carry with 
them increased quantities of organic 
matter, phosphates, detergents, other 
dissolved inorganics and perhaps 
other deleterious substances. In 
some cases there will be physical 
changes in temperature, color and 
turbidity; whereas in other cases pH 
changes become apparent 


Stream Pollution 
The influence of 


streams is illustrated by a study of 
the San Antonio River. Under the 
influence of phosphate and nitrogen 
the diurnal dissolved oxygen cycle 
has shown tremendous algal activity 
in the stream, This was observed 
when the flow in the stream was 150 
cfs, and of this about 35 cfs was 
contributed by a fairly well-operated 
sewage treatment plant located 80 
point 
Detergents were found to continue 
to exert their influence downstream 
Anionics are difficult if not impos- 
sible to break via the biological 
cycle, the net result being that this 
water would present some taste and 
odor problems after chlorination, 
even if treated and diluted. The 
combined effects of treated sewage 
and brines from a relatively small 
oil field have shown a seven-fold 
conductance 


sewage on 


miles above the sampling 


increase in specific 
These are only three of the many 
examples which once again demon- 
strate the fact that future water 
planning must consider the extent of 
used-water dilution 

Computational Aids. Whatever the 
work that will be done regarding 
large-scale water-quality planning, 
it is certain to involve high-speed 
electronic computational techniques 
The large number of “what if” 
problems regarding quality will re- 
quire the compilation and correla- 
tion of tremendous quantities of 
data. Two brief examples help to 
demonstrate possible computing 
techniques which may be helpful 

The first case involves what might 
be a small segment of an overall 
basin complex. The problem posed is 
that of chloride buildup; namely, 
what is the extent of chloride build- 
up under various stream flows and 
basin operations? Figure 2 depicts a 
case where an industrial and mu- 
nicipal complex proposes to take 
water from a reservoir and in effect 
re-use some water during certain 
dry periods. 

For this problem approximately 
20 years of historical rainfall and 
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runoff records were used as a basis 
for evaluating reservoir yields. 
Other data included evaporation- 
transpiration rates from the stream, 
evaporation rates from the reservoir, 
irrigation uses, municipal consump- 
tive losses and required downstream 
releases. The supply to the city was 
assumed to be 224,000 ac. ft./yr., and 
the downstream releases were es- 
tablished at a constant 30,000 ac 
ft./yr. The fraction of the water re- 
turned to that of the total supplied 
to the municipality was based on 
historical rainfall and population 
indices and expressed in equation 
form. This method has been pre- 
viously developed and reported (5) 
Evaporation from the reservoir was 
taken to be 5 ft./yr. The exposed 
water area was related to the reser- 
voir volume by an exponential type 
equation. 

The chloride balance was also 
established by using historical rec- 
ords. The chloride content of surface 
runoff and the ground water was 
about 30 mg/L while the increase in 
chloride between the drinking tap 
and the sewer was about 90 mg/L 

A mathematical model was de- 
veloped using all inflow and outflow 
data with appropriate’ chloride 
build-up factors, The relationship 
between anticipated reservoir vol- 
ume and chloride is shown in Fig. 4 
For this model the chlorides in- 
creased to 195 mg/L before dilution 
reduced the concentration. It is this 
type of solution which can be dup- 
licated many times with modern 
electronic computing facilities. It is 
also this type of information which 
can be used most effectively in 
answering the many “what if” ques- 
tions concerning water quality 

The longer and more involved the 
problem, the more suitable it is for 
machine solution. As an example, 
programs for routing streamflows 


for the entire Columbia and Kansas 
River Basins have been developed 
for use with an IBM 650 digital com- 
puter. In the former case, the pro- 
cedure was developed primarily for 
forecasting streamflow in connection 
with day-to-day reservoir regula- 
tion. The program produces six 
hourly values of streamflow at more 
than 60 gaging stations and also pro- 
vides forecasts for 41 sub-basin 
areas, 32 channel reaches and 7 
major lake storage areas. 

The next possible example for 
exploring potential water-quality 
has to do with developing some 
means of using the masses of his- 
torical data. This is difficult becat 
the only measurements for most 
streams are daily specific conduc- 
tance and runoff. Chloride, sulfates 
etc., are usually not made on a daily 
basis. In some cases daily chloride 
samples have been collected, but 
actual determinations have been 
made on consolidated samples hav- 


ing similar specific conductance 
values. Consequently, an indirect 
correlation between specific conduc- 
tance and contributing ions must be 
sought and appropriate equations 
developed. 
Summary 

Unless effective steps are taken, 
water quality will decrease in time 
as a result of both natural and man- 
made pollutants. This quality reduc- 
tion can come about and yet there 
would be no infraction of existing 
laws in their current interpretations 

A comprehensive data collection 
program is vitally needed. This data 
collection program should be 
planned so that modern computa- 
tional techniques can be used most 
effectively. Much of the existing 
data is of little use in making statis- 
tical evaluations. It is imperative 
that all agencies involved with water 
and water quality control begin to 


obtain statistically usable data and 
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@ FIGURE 3. Relationship between anticipated reservoir volume and chlorides. 


@ FIGURE 2. Typical recycle of water in an industrial and municipal complex. 
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to establish a uniform policy regard- 
ing the collection and processing of 


data 

References 
Anon., “Willing Water”, 
March, 1959 
Thompson, E. T., “The Worst Public- 
Works Problem”, 102, Fortune, Dec. 
1958 
Smallhorst, D., personal communica- 
tion, Texas State Department of 
Health, Austin, Texas 
U. S. Public Health Service, “Arkan- 
sas-Red River Basins Water Quality 
Conservation Project Reports”, June, 
1958, Jan., 1959 
Gloyna, E. F.. W. R. Drynan and 
E. R. Hermann, “Water Re-Use in 
Texas”, University of Texas Press, 
Department of Interior, Bureau of 
Reclamation Contract No. 14-06- 
500-248, June 30, 1957 


AWWA, 3, 


110 





@ BALTIMORE'S Back River Sewage 
Treatment Plont serves 1,240,000 popu- 
tation. Operation, which is financed by 
the annual sewerage service charge, 
@mounts to 30 percent of the operating 
cost of the entire city sewerage system. 


SEWERAGE 
CHARGES 
FINA 


Cc. E. KEEFER, 
Sewerage Engineer, 


and 
RIMMA SKLAREVSKI, 
Assistant Mechanica! Engineer, 
Bureau of Sewers, 
Baltimore, Maryland 


RIOR TO 1959 the funds for oper- 

ating and maintaining the sewer- 
age system of Baltimore, a city of 
about 980,000, were obtained an- 
nually from the general tax levy. 
During the latter part of each year 
a budget, which included the va- 
rious estimated items of expense for 
the following year, was prepared and 
approved. This budget and the bud- 
gets of the other city departments 
are used to determine the tax rate 
for the following year. The major 
source of revenue is the tax on real 
estate. This method of financing the 
operation of the sewerage system 
was in many cases not entirely 
equitable, because the service re- 
ceived was not commensurate with 
the tax collected. Partly to rectify 
this situation and partly to obtain 
additional revenue, studies were 
made to require property owners to 
pay a sewerage tax. As a result of 
these studies, an ordinance was ap- 
proved in December, 1958, and be- 
came effective on January 1, 1959, 
requiring all property owners in 
Baltimore who discharge sewage or 
waste water into the sewerage sys- 
tem of the City to pay a sewerage 
tax. The amount of the tax is based 
on the amount of the bill for water. 
It is estimated that approximately 
$3,300,000 will have been collected 
from this source in 1959. As the cost 
of operating and maintaining the 
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sewerage system amounts to about 
$2,600,000 a year, the money col- 
lected in excess of this amount can 
be used to pay the interest and the 
amortization «n the outstanding 
sewer loans. 


Provisions of Ordinance 


1) The sewerage tax is levied on 
all properties that discharge sewage 
or waste water into the sewerage 
system of the city. 

2) The tax is an annual one and 
is based on the water service avail- 
able or on the quantity of water 
used. The amount of the tax is 50 
percent of the water bill. 

3) Where a property owner ob- 
tains a portion or all of the water 
he uses from a source other than the 
water supply system of the city, he 
is required to install at his own ex- 
pense an approved meter for meas- 
uring the quantity of said water, 
and he is billed as though all of the 
water were obtained from the city 

4) Where a portion of the water 
is used for industrial or commercial 
purposes and is not discharged into 
the sewerage system, the quantity 
of water so used is excluded in 
determining the sewerage service 
charge. 

5) Where bills remain unpaid, the 
city has the right to shut off the 
water until they are paid. The 
charges for sewerage service become 
a lien on the property of any person 
who fails to pay them. 

The above-mentioned ordinance 
exempted hospitals, religious, chari- 
table, educational, literary, fraternal 
and benevolent organizations from 
paying the sewerage tax. On June 


25, 1959, this ordinance was repealed 
and a new ordinance was passed, 
which levied a sewerage charge and 
not a sewerage tax. The principal 
difference between the new and the 
old ordinance was that the above- 
mentioned organizations were no 
longer exempt from paying for sew- 
erage service. 


Charges For Service 


As has been previously stated, the 
charge for sewerage service for each 
three months is 50 percent of the 
water bill. The property owner must 
pay the bill in full; otherwise he is 
subject to the penalties which have 
been previously mentioned. 

In about 52 percent of the ac- 
counts the water bill is based on the 
quantity of water used by the prop- 
erty owner as determined by a water 
meter. The charge for water during 
each 3-month period is as follows: 
For the first 5,000 cu. ft. of water, 
$2.50 per 1,000 cu. ft.; for the next 
45,000 cu. ft.. $1.50 per 1,000; for 
over 50,000 cu. ft., $1.00 per 1,000. 

The minimum charge for water 
for 3 months depends upon the size 
of the water meter. This minimum 
charge is $2.50 for a %-in. meter 
and $485 for a 12-in. meter, and the 
minimum sewerage charge is 50 
percent of the water bill. 

Approximately 48 percent of the 
dwellings are not provided with 
water meters. In such cases the 
charge for water depends upon the 
width of the dwelling. The following 
are the charges for water for each 
3-month period for some of the 
dwellings having different widths: 12 
ft. or less, $10.00; over 19 ft., but not 
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over 22 ft., $33.00; over 30 ft., but 
not over 35 ft., $41.25; and over 40 
ft., $48.75. 

Special rates have been estab- 
lished where water meters are not 
used and where the building is used 
for business purposes 

Where water is used by a prop- 
erty owner for fire protection, the 
sewerage service charge is based on 
the actual quantity of water used for 
fire-fighting purposes, and there is 
no minimum service charge if water 
is not used. Approximately 0.5 per- 
cent of the water meters in the city 
are used to determine the quantity 
of water used for fire-fighting pur- 
poses 

Where water meters are provided, 
the average sewerage service charge 
is approximately $19.50 a year, and 
where a flat rate for water is levied, 
the charge is about $8 a year. The 
reason why the former charge is 
higher is that water meters are pro- 
vided in commercial and industrial 
establishments where considerable 
quantities of water are often used 

Among about 237,000 accounts, 
122,000 are on the basis of metered 
water supplied by the city; 113,000 
are based on front footage; 500 on 
metered water for fire fighting; 1,000 
on metered condensate from the 
local gas and electric company; and 
10 from metered water from other 
than municipal supply 

One not unimportant advantage 
associated with levying a charge for 
sewerage service has been that it 
has alerted property owners to the 
wasteful use of water. One good 
illustration of this situation is that 
of a company that makes approxi- 
mately 150 tons of ice a day. After 
the company made improvements at 
a cost of $2,000 that resulted in less 
water being used, it is estimated that 
the bill for water and sewerage 
service will be reduced by about 
$7,000 a year 

In general the implementing of 
the tax is not difficult. Every three 
months the water meter in the pipe 
serving each property is read. These 
readings are forwarded to the Bu- 
reau of Accounts and Disburse- 
ments, and the charges for sewerage 
service are included in the bills for 
water; these bills are mailed to each 
property owner, who makes pay- 
ment to the Bureau of Receipts. An 
additional six or seven employees 
are required to do all the work asso- 
ciated with collecting the charge for 
sewerage service. 


Exemptions 


Many industrial and manufactur- 
ing plants use large quantities of 
water that do not discharge into the 
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sewerage system. Among these are 
breweries, bakeries, power plants, 
and the manufacturers of ice 
towing and lighterage 
using tug boats, railroad yards and 
the makers of soft drinks. In most 


instances there was no difficulty in 


companies 


installing the necessary water me- 
ters so that the water flowing to the 
sewers could be determined. In one 
case the quantity of water that en- 
tered into the product is obtained 
from the records of the quantity of 
product manufactured. This quan- 
tity is deducted from the total 
amount of water purchased from the 
City to determine the quantity dis- 
charging into the sewerage system 

The local gas and electric com- 
pany has three steam generating 
plants that sell steam for heating 


buildings and for other purposes in 


4 
I 
the mercantile and business section 


of the city. Most of this steam dis- 
charges into the sewerage system 
as condensate. The foregoing com- 
pany is not billed for the quantity 
of this condensate flowing into the 
sewers however, their customers 
are. About one-third of the steam 
that is generated discharges as con- 
densate from the company’s drip- 
pots into the sewerage system. The 


th 
i 


sewerage charge for handling 
condensate is about $12,000 a year 

There are many cases where prop- 
erty owners have their own sewage- 
effluent 
which discharges into the 
Thess 
property owners are not required to 


There are 


where the wate! 


treatment facilities, the 
from 


ground or into the harbor 
pay a sewerage charge 
other 
ised by a property owner discharges 


instances 
into a stream which receives the 
drainage from the storm water sew- 


ers of the city. Streams in this cate- 


gory are considered a part of the 
system of the city, and 
discharge 


sewerage 
property owners who 
waste water into such a stream are 
required to pay a sewerage charge 

In case any property owner should 
disagree with any decision pertain- 
ing to the provisions of the ordi- 
nance, which established a charge 
for sewerage service, he has the 
ight to bring the matter in dispute 
before the Board of Municipal and 
Zoning Appeals for review. This 
Board has the authority to reverse 
or affirm any decision or order that 


may have been given 


Summary 

1e adoption of a charge to cover 
cost of operating and maintain- 
the sewerage system of Balti- 
more city is considered the most 
eq iitable way of financing this mu- 
cipal facility The extent of the 
e rendered and the amount of 
tor it bear a direct re la- 
tionship to each othe In general 
there have been very few objections 
to imposing a sewerage charge, per- 
haps Decause it has not Deen exces- 
sive The expense ol! collecting the 
Nharge has been quite nominal in 
f the amount of money col- 
lected. One most valid reason for 
posing a sewerage narge suc h as 
the ome adopted in Baltimore is that 
tre payments by property owners 
sewerage service are in propor- 

to the service rendered 
k nowledgements The sewer- 
i con- 
Se wers 
aUS om- 
the Department of Public 
of which Bert L. Werner 
D re Dr Abs | We Iman is 


tant t lepa tment 





Mechanical Waste Collection 
Reduces Costs Markedly 


With a population of about 33,000 
Valdosta, Ga., is accomplishing a 
saving of about $20,000 per year in 
refuse collection. This was accom- 
plished by utilizing 131 LoDal wast 
containers and a 20-yd. Hydro E-Z 
Pack garbage unit equipped with a 
l-yard front end loader. The waste 
containers are of 1 to 4-cu. yd. ca- 
pacity. These are spotted at strategi 
points throughout the city where 
substantial amounts of refuse are 
produced. Mostly, the 
are used in business and commercial 
areas. At stated intervals, depend- 


containers 


ing on the size of the container and 
the volume of refuse being pro- 


duced, the truck picks up the con- 
tainers and empties them into the 
compacting body. As much as 100 

1. yds. of loose refuse can be car- 
ried by the Hydro E-Z Pack unit, 
thus greatly reducing the haulage 
osts to the disposal site 
As a result of this installation, 
which was completed last August 
work three 


trucks and nine men is now pe 


formerly requiring 


formed by one truck, one driver and 
one helper The labo: Savings alone 
aggregate approximately $20,000 per 
year. Cost of the installation was 
about $45,000 which will be repaid 
from savings within three years 
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MODERNIZING 
SAN RAFAEL'S STREET LIGHTING 


NORRIS M. RAWLES, 


Supervisor of Public Works, 
Sen Rafael, California 


A SMALL, bustling but growing 
city, San Rafael, California, has 
approximately 18,000 population. It 
is the County seat of Marin County 
situated adjacent to San Francisco 
Bay. It is the shopping center of the 
County and as such, has a busy main 
(Fourth) street, frequently thronged 
with people from outlying areas. It 
is the sort of a business community 
that is certain to generate a demand 
for modern street illumination. Fri- 
day nights the merchants in the 
downtown areas keep their stores 
and shops open until 9:30 o'clock as 
a convenience to those who are un- 
able to shop during regular store 
hours 

The Mayor and City Council, a 
progressive and forthright body, di- 
rected the Public Works Department 
and the City Manager to make a 
survey of the entire City and pre- 
pare a recommendation for modern- 
izing the City’s ancient street light- 
ing system. The result of that survey 
was the adoption of a “Master Street 
Lighting Plan” by the City Council 
in February, 1958. This plan, to be 
fully completed in a _ three-year 
period, was developed in close co- 
operation with Dan Andersen, City 
Manager, James Barnes, Senior 
Illumination Engineer and Mark 
Jensen, Commercial Lighting Rep- 
resentative of the local office of the 
Pacific Gas and Electric Company 


Trial Demonstration 


A trial demonstration block be- 
tween D and E Streets was origi- 
nally installed by various manufac- 
turers and the Pacific Gas and Elec- 
tric Company, at no cost to the City. 
These were the 62,000 lumen fix- 
tures finally approved by this office. 
This particular block was practi- 
cally burned out in a disastrous fire 
in July, 1957 

To date, some eighteen months 
later, the lighting on approximately 
60 percent of the residential and re- 
lated areas is completed with a 
minimum of 2500-lumen mercury 
vapor lights. The entire length of 
Fourth Street, a distance of 1.1 
miles, is completed with 62,000- 
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lumen silver-white mercury 
lights with an average staggered 
spacing of 57 feet in the downtown 
area. The lights are installed on 
metal poles 32 feet in height, deliv- 
ering about eight foot-candles of 
light. The poles were manufactured 
by Union Metal Manufacturing 
Company, the luminaires by West- 
inghouse Electric Corporation and 
the lamps by Sylvania Electric 
Products, In 

All of the new 


stalled on Sundays to eliminate in- 


Vapor 


lights were in- 


Gas and Electric Company without 
any capital outlay to the City. The 
City pays a set monthly service rate 
which includes all maintenance and 
replacements with the Company 
owning all the lights 


Public Approval 


The City Council feels this public 
money was well spent. Favorable 
reports have been received not only 
from the merchants, but from the 
general taxpayers as well. The City’s 
Police Department is most enthu- 


@ NEW 62,000-lumen lights on Fourth St., looking east from A street. The entire 
length of Fourth St., 1.1 miles, is served by 62,000-lumen lights. Average staggered 
spacing is 57 ft. in downtown area and lights are mounted on 32-ft. metal poles. 


convenience to the public. Results of 
lighting on Fourth Street illustrate 
what a downtown shopping street 
can do to modernize and answer th: 
regional shopping center “threat.” 
According to the best available in- 
formation, I am told, this lighting is 
second only to State Street in Chi- 
cago, Illinois 

On a portion of Fourth Street 
(from E Street Westerly), a single 
wire overhead was used. An engi- 
neering study of the existing under- 
ground system indicated many de- 
ficiencies and rather than have a 
costly replacement program, the 
single wire overhead was decided 
upon. Actually the appearance is not 
objectionable nor in fact is it no- 
ticed by the average merchant, 
pedestrian or motorist. 

The total cost of the capital im- 
provement program for al] installa- 
tions was assumed by the Pacific 


siastic over the improved light as 
indicated by the following abstract 
from a letter from C. J. Chiesa, 
Chief of Police 

The following improvements have 
been noted by this department re- 
sulting from the new mercury-va- 
por lighting installation 

1. Increased lighting facilities de- 
creased accidents, as compared to 
darkened streets. 

2. The light tends to decrease the 
number of burglaries, prowlers, etc. 
which normally thrive in the dark- 
ness 

3. Women who heretofore were 
afraid to walk along darkened 
streets now may take advantage of 
the improved lighting 

4. The police units find it much 
to their advantage in patrolling 
these well lighted areas in detecting 
or recognizing any wrong doing. 
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THE AUTOMATED OASIS 











WALTER A. WEBSTER, 
Gordon Herkenhoff & Associates, 


Albuquerque, New Mexico 


HE ONLY source of water for 

decades for Albuquerque, New 
Mexico, has been a series of deep- 
water wells that by 1954, had spread 
over an area of more than 28 square 
miles and included sources separa- 
ted by distances of ten miles and 
more. There were 34 wells in all. To 
cut down the burdensome operating 
costs of such a system, the city’s 
electorate approved a $500,000 bond 
issue to finance the automation of 
their water supply, which at that 
time provided some 67 million gal- 
lons a day for 160,000 people. 

Today, six years later, this same 
system includes 46 wells, pumps 
nearly 93 million gallons of water a 
day to more than 230,000 people but 
costs $80,000 less to operate each 
year than its previous counterpart 

In addition to these 46 wells, the 
system includes a series of six set- 
tling basins, 14 booster stations and 
10 storage reservoirs. Tying them 
all together is a network of pipes 
and wires controlled by a maze of 
intricate meters and other measur- 
ing devices channeled through a 
master control panel at the Santa 
Barbara Pump Station, centrally 
located in the heart of the city 

Level transmitters, located in each 
of the storage reservoirs on both the 
east and west mesas overlooking the 
city, “wire” data on the quantity at 
each site to this nerve center where 
it is indicated visually on the mas- 
ter control panel. This intelligence 
is then relayed to each of the four- 
teen booster stations, where pumps 
are automatically engaged to satisfy 
pre-set level requirements, The in- 
dividual wells are automatically 
operated by level indicators in their 
respective settling tanks, which fur- 
nish suction storage for the booster 
pumps. 

Each of the 46 wells is equipped 
with a Sparling Mainline meter— 
most are either 12 or 14-inch units 
All are equipped with a Sparling 
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Type 215 indicator-totalizer-recor- 
der, supplemented by totalizers be- 
tween the wells and the settling 
basins. Each booster station is also 
equipped with a Sparling Mainline 
meter, measuring the flow from 
each site. The use of one totalizing 
record for all wells and booster 
stations provides an up-to-the-min- 
ute tabulation of all flows without 
the necessity of obtaining readings 
from each individual instrument 


Master Control Panel 


Records of these two flows—th« 
total from the well fields and from 
the booster stations—are transmit- 
ted over a single pair of wires to the 
nerve center at the Santa Barbara 
Pump Station, along with the boost- 
er station suction and discharge 
pressures, reservoir and settling 
basin levels, and data as to which 
pumps are operating and which are 
not. This intelligence is displayed on 
the master control panel and fed 
through Veeder-Root counters to 
intricate data-logger equipment, 
complete with an automatic type- 
writer which prints pressure, flow 
and liquid level for each well field 
booster station and reservoir. At the 
end of each 24-hour period, total 
flows are combined to give an auto- 
matic “read-out” of the total pump- 
age for the day 

During this 24 hours, however, 
periodic “read-outs” every thirty 
minutes provide strict control rec- 
ords of individual flows from the 


typewriter-data-logger combination. 
Maximum and minimum “norms” 
are pre-set for each point on the 
data-logger; should either of these 
points be exceeded, the typewriter 
shifts to print in red, an alarm is 
given and investigation 
can be undertaken 

In addition to payroll savings of 
more than $80,000 a year, these cen- 
tral control facilities enable the city 
to realize more indefinite savings 
minimizing the service 
equipment heretofore required, 
There are several “side” benefits to 
this automated installation, too 

For one thing, the factor of “hu- 
man error” has been eliminated to 


necessary 


through 


a great extent. replaced by elec- 
tronic protective devices that indi- 
cate malfunction at any point in the 
system almost immediately. Second- 
ly, these central control facilities 
have enabled Albuquerque to ex- 
pand its water distribution system 
several times without the usual in- 
rease in operating and service per- 
sonnel, 

In a city that is growing at the 
rate recorded in the Albuquerque 
census, this latter factor can be a 
vital one. Plans are already being 
made for major expansion within 
the next five years. Thanks to these 
central control facilities—and the 
unique measuring devices that make 
them possible—-this expansion will 
be virtually painless financially and 
will provide water for a population 
expected to exceed 320,000 by 1970 





Others Responsible for 


System Engineering and Design: 


Installation: 





Engineering This System 


Goble and Sampson, Inc., Denver, Colorado 
Sparton Control Corporation, Jackson, Michigan 

Central Telemetering Control Co., San Gabriel, California 
Hammarlund Manufacturing Co., New York, New York 


Reynolds Electrical and Engineering Co., Inc., 


Albuquerque, New Mexico 
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@ MASTER contro! panel, shown here in part, graphically dis- @ BOOSTER contro! pane! which indicates by light signals the 

plays pump operations, reservoir levels, flow data and pressures operating condition of four pumps and by alarms problematic 


from more then 70 units of the system, scottered over 28 sq. mi. sitwotions. Reservoir level and discharge pressure are shown. 








@ FLOAT ond tape mechanism for detection of the level in @ DATA logger automatically types level, pressure and flow 
one of the reservoirs. This is tied to telemeter transmitter. information on demand or at intervals as described in the text. 


@ STATION discharge flows are measured by Sparling Mainline meters and the data transmitted to the master contro! panel. 





New DEMPSTER Compaction Trailer 
Hauls Up To 200 yds. of Loose Refuse 


Transter Station with 
Hopper Feeder for 
Conventional Packers 








Giant Hopper Holds Contents of 
16 Cu. Yd. Conventional Packer Truck 














DEMPSTER_ DUMPSTERS 
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Patents Pending 





If your disposal areas have been moved out if your packer trucks 

and DEMPSTER-DUMPSTERS are making longer and longer hauls 

. you can cut your costs to the bone with the new DEMPSTER 

Compaction. Trailer. This portable transfer station can be placed 
beneath a ramp or bank in a central location. Then your trucks travel v| 
aad“; 


only blocks instead of miles. The big hopper itself holds the contents ley 
of a 16-yard packer truck " 
One of the several cities using this new trailer stands to save over 
$32,000 in the first year of operation of only one unit - 
The DEMPSTER Compaction Trailer is all hydraulic, and has © 
NB 1 


its own power plant. Both the 42-yard and 53-yard models deliver 


60,000 Ibs. hydraulic pressure to the face of the packer plate, enabling 
200 


—= 





users to get (depending on the density of the material) 160 to 
cu. yds. of loose refuse per trip 

For complete information, send for the free eight-page brochure 
that describes this new development 


Dept. PW-4 DEMPSTER BROTHERS, Knoxville 17, Tenn. 


The rolling hopper cover illustrated above 
increases the capacity of the trailer and 


prevents refuse scattering 


To: Dempster Brothers, Dept. PW-4 
Knoxville 17, Tennessee 


Please Send Brochure on New DEMPSTER Compaction 


Trailer 
Name 
Firm 


Address 


Inside view of trailer showing tele Typical load of refuse being ejected 
scopic packer head cylinder that de by the packer plate. No tilting of 
livers pressure of 60,000 pounds the trailer is necessary 
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NEWS BULLETINS 





AMERICAN PUBLIC WORKS ASSOCIATION, 1313 EAST 60th STREET, CHICAGO 37, ILLINOIS 





APWA Launches Membership 
Drive: 5,000 Set As Goal for 
1960 


Chicago, Ill.—The American Pub- 

Works Association's membership 
campaign is now underway with a 
goal of 5.000 set for 1960 

A brochure telling about APWA 
and its helpful along 
with an application for membership 
has been sent to all persons receiv- 
ing Pustic Works magazine. If you 
are not already a member we hope 
you will take this opportunity to 
check into the services and privi- 
leges that APWA membership will 
bring you. If you are a member we 
hope you will acquaint others with 
the Association and use the appli- 
cation blank to sign up a new mem- 


services 


ber 

One of the Association's objec- 
tives is to bring about a greater 
appreciation of the importance of 
public works officials and to en- 
hance their prestige as professional 
engineers and administrators. One 
way in which you can help to 
achieve this goal is to display your 
membership cer- 
tificate and wear 
your APWA em- 
blem. As each 
new applicant 
becomes a mem- 
Membership pin 
is gold with o 
blue bock ground 


ber he is pre- 
sented with a 
Certificate of 
Membership (8% x 11) printed in 
gold and black and notarized with a 


red seal. The certificate states that 
the person enrolled is fully entitled 
to all rights and privileges granted 


by the Association's Constitution 


sania Ee ever unet 
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The emblem is available to APWA 
members for $2.00 from the Head- 
quarters Office 

Jean L. Vincenz, director of pub- 
lic works, San Diego County, Cali- 
fornia, and president of the Associa- 
tion, in a recent letter to all mem- 
bers stated, “Those of us who have 
been a part of the Association for a 
number of years feel that we have 
profited greatly from our member- 
ship. The monthly News Letter with 
its current coverage of happenings 
in the public works field, the pub- 
lishing of books such as Street 
Cleaning Practice and Refuse Col- 
lection Practice, the local chapter 
meetings, the inquiry service, the 


Research 
make the public works 
ter informed and help to make his 
job an easier one. Only through 
growth can APWA increase its many 


( hallenge of 


Foundation—all help to 
official bet- 


services to meet the 
tomorrow and in this way help its 
members to cope with the increasing 
demands that population growth and 
urbanization place upon them.” 

Each individual member is an im- 
portant part of the present cam- 
paign and can have a part in the 
attainment of the 1960 goal—a total 
membership of over 5,000 by 
acquainting others with the objec- 
tives and services of the Associa- 
tion. For further information write 
to the Headquarters Office, 1313 East 
60th Street, Chicago, Illinois 


APWA Board of Directors 
Approves Record Budget 


Chicago, Ill—At a recent mid- 
winter meeting in Chicago the Board 
of Directors of the American Public 
Works Association adopted a record 
budget of $170,400 to help carry out 
many of the new projects planned 
for 1960. President Jean L. Vincenz 
called the Board’s attention to the 
extraordinarily rapid growth of the 
Association in the last ten years. 
Executive Director Robert D. Bu- 
gher, in his annual statistical re- 
port, showed that more new 
members (830) enrolled in the As- 
sociation in 1959 than in any other 
year in the history of the Associa- 


tion 





OFFICERS: Jean L. Vincenz, San Diego, Calif., President; Frederick W. Crane, Buffalo, N. Y., Vice President. REGIONAL 
DIRECTORS: (term ending 1960) Charles W. Cooke, Hartford, Conn.; R. S. Hopson, Richmond, Va.; H. H. Hester, 
Fort Worth, Texas; (term ending 1961) Louis H. Moehr, Wyandotte, Mich.; John A. Morin, Oakland, Calif.; W. A. Bowes, 
Portland, Ore.; (term ending 1962) Paul R. Screvane, New York, N. Y.; Albert G. Wyler, New Orleans, Lo.; Edward J. 
Booth, Bismarck, N. D. immediate Past President, Wm. D. Hurst, Winnipeg, Manitoba. Robert D. Bugher, Exec. Director. 
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An expanded public relations pro- 
gram for APWA, designed to bring 
about a greater appreciation of the 
importance of public works officials 
was also approved by the Board. 

The Board authorized the appoint- 
ment of a Committee on Transporta- 
tion and a Committee on Interna- 
tional Relations to facilitate contacts 
and the exchange of information on 
public works activities throughout 
the world. APWA President Vincenz 
was designated as the Association's 
official representative to the Eighth 
Inter-American Municipal Congress 
to be held in San Diego, California, 
October 16-22, 1960. 


Regarding the 1960 Public Works 
Congress and Equipment Show 
scheduled in New York August 14- 
17, it was agreed that the Congress 
would officially open at noon on 
Sunday, August 14, and that no 
technical sessions would be sched- 
uled on the morning of the third 
day, Tuesday, August 16. The regis- 
tration fees for the 1960 Congress 
were set as follows: members $15.00; 
non-members $20.00; ladies $10.00 
These fees will include tickets to the 
Get-Acquainted Party, and other 
social events exclusive of the annual 
dinner. A special one-day registra- 
tion fee of $3.00 was also established 





How to Protect 
Concrete Sewers from 


Chemical Wastes 


Chemical wastes have no 
effect on concrete sewers when 
inverts are lined witn 
T-Lock Amer-Plate ® 


(lining exaggerated in 
proportion for clarity) 


T-Lock Amer-Plate is a high polymer PVC sheet, easily cast 
into pipes, tunnels and structures to form a partial or com- 
plete 360° protective lining. Used in inverts, it permanently 
protects concrete from corrosive chemical! effluents. In arch 
areas, it positively stops oxidized H.S corrosion. T-Lock is 
also highly abrasion resistant; impartial tests show that it 
abrades at only 1/70th the rate of concrete. 


The fact that T-Lock ends erosion and corrosion problems 
in industrial and municipal sewer systems is attested to by 
more than five million square feet now in use. Write for 
complete data on this maintenance-saving lining before 


designing your next sewer. 


Applicators strategically located throughout U.S. and Canada 


CORPORATION 


Dept. BD + 4809 Firestone Boulevard + South Gate, California 


921 Pitner Ave. 
Evanston, til. 


360 Carnegie Ave 
Kenilworth, NJ. 


2404 Dennis St. 
Jacksonville, Fla 


6530 Supply Row 
Houston, Texas 





which will not include tickets to any 
of the scheduled’ entertainment 
functions. Commissioner Paul R. 
Screvane, General Chairman of the 
Congress & Equipment Show, dis- 
cussed plans for the meeting and 
reviewed the organization and func- 
tions of the Local Committee. Four 
cities were selected for considera- 
tion as possible sites for the 1963 
Public Works Congress and Equip- 
ment Show. They are: Detroit, Cin- 
cinnati, Cleveland and San Fran- 
cisco. The final selection will be 
made at the next meeting of the 
Board of Directors on August 13, 
1960, in New York City. 

A proposal by President Vincenz 
to establish a “President's Plaque” 
which would be awarded annually 
to the chapter making the greatest 
advance in terms of growth and ac- 
complishment was enthusiastically 
adopted. The Board also authorized 
the appointment of a Committee to 
set up standards governing the 
award, 

The President's re-appointment 
of Samuel S. Baxter, Philadelphia, 
Pa., and Don Bloodgood of West 
Lafayette, Indiana, and the appoint- 
ment of William D. Hurst of Winni- 
peg, Canada, to three-year terms on 
the Board of Trustees of the APWA 
Research Foundation were approved 
along with other committee appoint- 
ments which will be announced 
later 

Other action taken by the Board 
included the establishment 
Committee on Membership Fees and 
Services which will give particular 
attention to the fees and privileges 
extended to public agency and sus- 
taining members of the APWA. The 
Committee on Rules Governing Lo- 
cal Chapters, headed by Vice-Presi- 
dent Frederick Crane, indicated that 
it is making a thorough study and 
will submit specific recommenda- 
tions for the Board’s consideration 
at its next meeting. The recipient of 
the 1960 Harry S. Swearingen 
Award and the Board approved 
nominee for Honorary Membership 
will be announced at the Associa- 
tion’s annual business meeting. The 
Board granted Life Membership to 
Mark B. Owen of Indianapolis, Ind., 
and to George Elliott of Baltimore, 
Md., in recognition of outstanding 
service to the Association as pro- 
vided for in Section 6, Article III, of 
the Constitution; and authorized the 
issuance of special membership 
certificates to all Life Members of 
the Association. Permission was 
granted in response to a request 
from a Life Member to continue 
payment of annual service fees on 
a voluntary basis with the under- 


of a 
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PLAN Low-Cost BRUSH DISPOSAL- 
PLAN ON A FITCHBURG 


The exclusive Spring-Activated 
Feed Plate of the Fitchburg Chipper 
assures smooth, efficient, SAFE 
operation. This built-in engineering 
development, which mokes 
trouble-free operation possible, 
has been potented. 


Plan on low-cost disposal of trimmed branches, whether it's for a tree 
company, utility, highway department, a city, or a park department— 
plan on getting a Fitchburg Chipper. 


This well-engineered and rugged machine turns brush into easy-to- 
dispose-of chips, at very low cost. Only the Fitchburg Chipper has an 
exclusive, patented Feed Plate which automatically adjusts for any 
size brush up to its rated capacity, making it possible to chip large or 
small material with case. 


This Spring-Activated Feed Plate reduces shock action and horse- 
power requirements since it permits chipping of larger size wood 
without extra power. The Feed Plate results in fast, efficient chipping 
without a heavy, cumbersome fly wheel. The smoother chipping action 
means lower maintenance, too, as well as greater crew safety. 


FITCHBURG ENGINEERING CORPORATION 


This safety feature is important. “Because of the feed plate a — 


with its safety spring the men can't get hurt by any back- 
throw from the Chipper,” explains the Superintendent, The [) Please send me importont articles 


Park and Shade Tree Commissions, Bridgeton, New Jersey. which describe 5 methods of brush 
disposal and 10 new ways to utilize 


Please send in the coupon for more information, and for brush chips. 

copies of articles on chipping which appeared recently in [) Please send more information on 
leading publications. These feature articles describe five Fitchburg Chippers. 

methods of brush disposal, and ten new ways to utilize “by- 


product” chips. Send for your copies, they are well worthwhile. 
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New (%) Pacemaker 88 Line Marker 
mounts on Jeep or any light duty truck! 


* Fast highway speed between jobs 


® High speed production 
of 1,2, or 3 lines, solid / 
or intermittent / 


* instant “Finger Touch” 
all-electric Intermittent 
Control 


fea- M-B Corp., New Holstein, Wis. 


+ 


PORATION 


‘Jy 
- 


DIES + “Line wansetauaee 
; i ee 
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REESE) te increDiBLe Torque-Flow pump 


Boiling wire, regs, bottles —even tin 
) j cans. The incredible Wemce Terque-Flow 


$4 


Pump hendies ony material with ease 
Clogging is «@ thing of the past becouse 
of Wemce's recessed impeller, contine- 
ows, open passege. What will ge in will 
come out Send your pumping preblem 


fhe men o @ .«. 


reason: recessed impeller; 


Continuous open passage 
(what will go in will 
come eet) 


@ @ divis 
Western Machinery Company 
6650 Fittr St... Gan Francieceo, Catit. 
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standing that such receipts shall be 
credited to the APWA Research 
Foundation 

Plans for the 1960 membership 
campaign were presented and dis- 
cussed by the Board of Directors. 
Each member will be encouraged 
to sponsor at least one new member 
during the next few months to 
boost the membership over the 5,000 
mark. “The APWA Story” brochure 
and applications for membership 
will be mailed to non-member pub- 
lic works officials in conjunction 
with the promotion of attendance to 
the New York Congress and Equip- 
ment Show. The Sustaining Mem- 
bership Committee, under the chair- 
manship of Milton Rosen of St. Paul, 
Minn., is also moving ahead with 
plans to extend the benefits of this 
type of membership to an increasing 
number of manufacturers of public 
works equipment materials and sup- 
plies. Larger municipalities will be 
invited to become Publix Agency 
members of the Association and 
local chapters will supplement the 
entire campaign through their regu- 
lar membership promotional activi- 


thes 


North Carolina Chapter 
Holds Joint Meeting 


Raleigh, N. C.—The North Caro- 
lina Chapter of the American Public 
Works Association held its annual 
meeting in conjunction with the 6th 
Annual Municipal Public Works 
Conference, February 17, in Raleigh, 
N. C. The chapter meeting and the 
conference were held at North 
Carolina State College 

The new officers elected for the 
coming year include: R. W. Neilson, 
director of public works, Winston- 
Salem, president; Robert Coleman, 
director of public works. Wilming- 
ton, vice president; and S. Leigh 
Wilson, North Carolina League of 
Municipalities, secretary-treasurer 
Newly elected to the Board of Di- 
rectors for two-year terms are 
C. K. Beatty, director of public 
works, Greenville; and W. E. Edens. 
director of public works, Kinston 

The keynote speaker for the con- 
ference was Robert D. Bugher, Ex- 
ecutive Director of the American 
Public Works Association. Featured 
topics of the conference included co- 
operative highway and street plan- 
ning, public works requirements 
under North Carolina's new annexa- 
tion law and a session devoted to 
methods and equipment required 
for making a city attractive 

In his keynote address Bugher 
called attention to the many public 
facilities in an urban community 
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COMPLETE 
CONTROL 


Button, button— push the button—and up goes the 
new Holan 2600-A Ladder. 


The same fingertip control that made the Holan 
2600—which the 2600-A replaces in the Holan 
line of fine aerial ladders—is present in this new 
model. The pushbutton control station is on the 
mast—and a station can be installed on the upper 
side rail for remote control by the man on the 


platform 


But a host of important design changes have been 
made in the 2600-A. A plate metal support frame 
replaces one of tubular construction; the crank 
for 360° rotation has been located on the left 


side, out of the way of the pierced metal, non-skid 
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pedestal steps; and both the dual-level platform 
and 12,000-volt woodstrain insulators have been 


made standard equipment on the 2600-A 


The 2600-A is available in heights to 32 feet 
Fiberglass covering of side rails and remote 


pushbutton controls optional. 


Holen ( rporation, 4100 W. 150th St Cleveland 35. OF 


Piants in: Cleveland, Ohio; Griffin, Georgia; Phoenix, Ariz 


Vz, 





that are usually taken for granted 
by the average citizen and yet which 
are indispensable to urban living. 

Commenting on the important role 
of the public works official, Bugher 
stated, “He continually helps to 
translate the abstract ideal of pro- 
moting the general well-being of the 
public into facilities and services of 
real value. But he receives little 
praise and gets little recognition in 
return for his diligence in safe- 
guarding the public health, provid- 
ing better streets and highways, 
making the city a cleaner and more 
enjoyable place to live, and at the 
same time, operating within a very 


limited budget and trying to save 
the tax payer money.” 

The importance of the public 
works program, he added is shown 
in the fact that cities with popula- 
tions of 25,000 or more are spending, 
by themselves, in excess of five bil- 
lion dollars each year, more than 
40 percent of their total budgets, on 
public works. 

Concluding, Bugher said that a 
new burden is being placed on the 
public works official in terms of ex- 
panded public facilities as a result 
of a rapid urban growth. To meet 
these challenges he said we must 
think more about professionalizing 


NEW...MeM seaver 


BRUSH CHIPPER 


Write today 

for closest dealer 

and catalog 
y No. 657 which gives 
the facts and 

exclusive features 


on all six new models of M&M Brush Chippers. 
See ... Compare... Buy an M&M Beaver, America’s 
No. 1 Brush Chipper. Dealer inquiries invited. 


MITTS & MERRILL © 1005 So. Water Street * SAGINAW, MICHIGAN 


BUILDERS OF WORK-SAVING, MONEY-SAVING AND MATERIAL RECLAIMING MACHINERY SINCE 1854 
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our staffs, utilizing the findings of 
research and improving communica- 
tions and intergovernmental rela- 
tions. 

Others taking part in the program 
were Hugh L. Medford, director of 
public works for the city of Greens- 
boro and president of the N. C. 
Chapter of the American Public 
Works Association; John Slayton, 
field consultant for the American 
Municipal Association, Washington, 
D.C.; Cameron Lee, chief engineer 
for the N. C. Highway Commission 
J. D. Mackintosh, city manager of 
Burlington; John T. Morrisey, gen- 
eral counsel for the N. C. League of 
Municipalities; A. C. Hall, director 
of planning, Raleigh; R. W. Neilson, 
director of public works, Winston- 
Salem; and William Boothe, Boothe 
Aerial Survey Company, Greens- 
boro 

S. Leigh Wilson, assistant execu- 
tive director of the N. C. League of 
Municipalities, presided over the 
opening session, and Prof. Charles 
Smallwood of the college's Depart- 
ment of Civil Engineering served as 
chairman of the afternoon meeting 
Clifton Beckwith, executive secre- 
tary of the N. C. State Employees 
Association, was guest speaker and 
T. B. Morris, Jr., city engineer of 
Hickory, evening 
banquet 

The Thursday program was en- 
titled “Keeping Your City Attrac- 
tive.” Prof. J. W. Horn of the col- 
lege’s Civil Engineering Department 
presided. 

Speakers included Theodore H 
Noe, sanitation superintendent, Win- 
ston-Salem; Tom S. Osborne, as- 
sistant director of public works, 
Greensboro; Dr. R. P. Upchurch, 
professor of field crops, North Caro 
lina State College; and R. J. Pearce, 
landscape architect, Raleigh 


presided at an 


1960 Western Public Works 
Conference Scheduled for 
May 16, 17 and 18 


Fresno, California, gateway to the 
Sierra Wonderland, is the setting for 
the 1960 Western Public Works Con- 
ference to be held May 16, 17 and 
18. The Western Conference, to in- 
clude technical sessions and a work- 
ing equipment show, is being spon- 
sored by the Central California 
Chapter of the American Public 
Works Association. The Conference 
covers 13 Western States including 
Alaska and Hawaii. 

Among the highlights of the meet- 
ing will be a trip to the Haas Power- 
house, the largest and the deepest 
underground hydro plant in the 
United States, located in the heart 
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The new incinerator at Whitemarsh. Note the neat compact lines of the building and the low stacks of the 
wet scrubbers which emit only @ plume of steam. Glace & Giace inc. were consulting engineers for the project 


Only these four men ere needed to operate the plent: One man to 
weigh incoming trucks and supervise unloading. a second to operate 
the conveyor, @ third to toed and drive the truck carrying away the 


non combustible residue, and @ supervisor 


Storage conveyor consists of two, 50-ton capacity oscillating hoppers 
placed side by side but independently controlied. Materia 
feeders in a series of short reciprocating arcs. This action is self 


Ss moved to 


scouring and keeps the storage trough completely clean 


NOW SERVING 50,000 RESIDENTS... 


NEW PRINCIPLE INCINERATOR 


eliminates mess and fumes—is economical to operate 


Designed to burn 12% tons of refuse 
per hour without odor or dirt, this 
new incinerator is in operation at 
Whitemarsh, Pa. In addition to gar- 
bage, tin cans, lawn trimmings and 
wastepaper, the incinerator handles 
undigested sludge from an adjacent 
sewage plant. Located in a residen- 
tial section, plant exterior and land- 
scaping are designed to harmonize 
with their surroundings. 

The Dravo Incinerator has a num- 
ber of unique features. Of primary 
significance are: the continuous flow 
design, which permits rapid and easy 
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handling of the refuse; the water wall 
furnace, which permits the use of 
sufficiently high temperatures to pro- 
vide thorough combustion and the 
elimination of noxious odors; and 
the wet scrubber and residue dis- 
posal system, which together pro- 
mote the maintenance of healthful 
cleanliness. 

Automatic operation has been 
stressed, only four men are required 
to run the entire plant. Present needs 
demand operation of the plant for 
only one 8-hour shift, but since it 
can be run on a 24-hour basis, there 


is adequate capacity for future needs. 

The Dravo Incinerator is the eco- 
nomical solution to the problem of 
sanitary, convenient refuse disposal. 
For full information, write or call 
Dravo CORPORATION, PITTSBURGH 
22, PENNSYLVANIA. 


DRAV 
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SPECIFY A Ascven SUBMERSIBLE PUMP 


SPECIFY “weil” 


weil Submersible Sewage and Sump Pumps have been in 
use since 1951. There is no substitute for experience. 


NOW AVAILABLE in a choice of two motors 


1750 R.P.M. and Low Speed 1140 R.P.M. for longer 
life, less wear and improved non-clog characteristics. 


NOW AVAILABLE with a choice of two controls 


Conventional float switch 
MICRO Pressure switch (as illustrated) 


FIG. SE 893 


Illustrated is a Duplex Installation of two weil Submersible Sewage Pumps 
employing MICRO Switch controls to start and stop pumps; to alternate pumps 
and to provide for high water alarm. Note the ease with which switches are 
positioned (or changed) to control water levels. The Submersible MICRO Switch has 
no exposed moving parts, needs no servicing and coupled with the weil Submer 
sible Pump provides an extremely efficient non-clog trouble-free pumping system 


weil Submersible Pumps are manufactured in discharge sizes of 3” to 6” and 
capacities to 2000 G.P.M. There is a weil Submersible Pump to meet all require- 
ments. Now approved by the CANADIAN STANDARD ASSOCIATION Testing 
Laboratories. 


Send for Bulletin SE-860 for complete engineering information. 


weil pump COMPANY 


1526A NORTH FREMONT ST. CHICAGO 22, ILL. 
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of the Sierra Nevadas. On the 
agenda for the ladies will be a trip 
to beautiful Yosemite Valley 

Among the technical sessions be- 
ing planned is a panel on “Me- 
chanics of Soil Control.” Partici- 
pants on the panel will discuss Soils, 
Materials, Laboratory and Field Ex- 
perience Maintenance of Streets 
Stabilization of Excavations and 
Fills, and End Result vs. Methods 
Specifications 

A panel concurrent to the one 
mentioned above will concern itself 
with “Coordination of Public Im- 
provements.” The major topics to 
be discussed will include Street 
Planning by Metropolitan Areas 
Planning, Notice and Scheduling of 
Public Improvements, and Publix 
Works and Redevelopment "lan- 
ning 

Other featured subjects during the 
three-day meeting in Fresno will 
nelude papers o1 ’ eclie nm publi 
works topics suc h i The Free- 
way Program,” “Engineering Pro- 
edure Improvement,” and “Stand- 
urds, Uniformity and Construction 
Costs.” 

Outstanding men in the publi 
works field will be participating in 
the Conference. Mark the date May 
16-18 on your calendar now so you 
don't forget—it’s a meeting you'll 
want to attend. The Headquarters 
will be at the Hacienda Motel 
Fresno. For further information con- 
tact: J. E. Fitzgerald, 1455 Van Ness 
Ave Fresno. Californ a 


Planning and Administrative 
Procedures Discussed at 
Indiana Conference 


Indianapolis, Ind The Indiana 
Chapter of APWA braved wintry 
elements to sponsor an “Orientation 
Conference for Newly Elected Pub- 

Works Officials” in Indianapolis, 
February 24 and 25 

An excellent array of speakers 
discussed some of the latest think- 
ing in public works planning and 
administrative procedures with a 
view of Indianapolis in the back- 
ground providing a fine « xample of 
the results of such work 

Ellsworth Maxwell, executive sec- 
retary of the Indianapolis Board of 
Public Works, welcomed the dele- 
gates and served as moderator of 
the panel on “Public Works Plan- 
ning.” Mr. Maxwell proudly com- 
mented on the selection of Indian- 
apolis as the cleanest city in the 
United States 

All speakers urged the new of- 
ficials to consider the benefits of 
long range planning. It was pointed 


(Continued on page 189) 
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THE HEART OF THE 
. NATION'S LARGEST & 


\ 


‘INCINERATOR 


¢ 


Yeh 
-_ -. 
~~ 

"“—aane” 


4 


' 


ha 
—— 4 a ® 
“EF 


Chicago’s 1200 Ton Calumet Incinerator Plant 
Richard J. Daley, Mayor 
George L. DeMent, Comm. Public Works 
Lioyd M. Johnson, Comm. Streets & Sanitation 
Paul Gerhardt, Jr., Cily Architect 
Robert Stellwagen, Consulling Engineer 
a 
o 
ncinera or Furnaces equipped with “F&E” Multi-Cell 


Incinerator Stokers are assured of complete 
flexibility of operation—the utmost in economy— 


Sto k ers lifetime dependability. 
Contact F&E today for engineering details and data. 


FLYNN & EMRICH CO. 


Baltimore 2, Maryland 


PUBLIC WORKS for April, 1960 





water 


comes in oceans, rivers, lakes, wells, 
drops, buckets, pitchers and glasses. 
it quenches thirsts, cooks food, puts 
out fires, makes coffee and 

brushes teeth. it spins mills, 

runs electro-plants, cools motors 
and power factories. 

it spawns fish, sprinkles lawns, 
floats boats, washes children 

and grows flowers. 


it sustains and nurtures. 

it bends if you give it purpose. 

it reshapes itself if you give it reason. 
it is needed, wanted, feared, 

praised and prayed for. 


it is at the heart of ail life. 

it is in the arteries of all industry. 
it is as close to us as skin 

but as taken for granted as sky. 


the end of water seems unbelievable 

if it is not on the horizon, it is just over it. 
if it is not within sight, 

it is just ‘round the bend. 

if it is not in the glass, 

it is just in the spigot. 


. .« this is the grand mirage . . . 
the self-delusion that prevails 
though the wells run low 

and the streams go dry 

and the water slips away. 


we know water. 

we know its ways. 

we've learned its habits. 

we've pulled it out of swamplands, 
pushed it over mountains, 
pumped it into deserts, 

tunneled it through granite, 

and rescued it from pollution. 


above ail else, 

we know the need for it. 

that is why, 

for 130 years, 

we've developed new uses for, 
powered new factories with, 
diverted the courses of 

and jealously stood guard over 
water. 


Fairbanks, Morse 


A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION, NEW YORK 


* 


Whatever your pumping needs whether your 
problem is flood control, irrigation, water systems, 
dams or reservoirs . whatever your concern with 
water may be we can help you. 

Our pumps our generators and controls 
our new rotary compressors our drive toward 
better ways to de-salt ocean water... the poten- 
tial of our advance Research & Development 
Center in Beloit our lead position in the field 
of Hydrodynamics all of these equip us to 
serve you 

Send for our brochure—"‘Hydrodynamics." 
Please write to Mr. Robert W. Kerr, President, 
Fairbanks, Morse & Company, 600 South Michigan 
Ave., Chicago 5, Illinois. 





Municipal Power 


CAPACITORS 
FOR ELECTRIC 
DISTRIBUTION SYSTEMS 


BRUCE J. ENNIS 


Principal Engineer, 
Burns & McDonnell Engineering Co., 
Kenses City, Missouri 


LTERNATING CURRENT gen- 
erators in power plants have a 
dual purpose. In addition to provid- 
ing the distribution system with the 
required amount of kilowatts de- 
manded by the power, lighting, and 
heating loads of consumers, they 
must supply the reactive kilovolt- 
amperes, or kvars, required to mag- 
nitize substation transformers, dis- 
tribution transformers, induction 
motors, and other consumer equip- 
ment connected in the system; and 
to supply the reactive power re- 
quired by the magnetic fields sur- 
rounding pole line wires and other 
distribution circuit conductors 
In effect, an alternator might be 
considered as a kw generator and a 
kvar generator mechanically con- 
nected on a common shaft with the 
diesel engine, water wheel, or steam 
turbine which provides the propul- 
sion of the unit. Increasing the flow 
of oil, water, or steam, respectively, 
to the prime mover increases the 
torque imparted to the kw genera- 
tor and additional real 
power or kw to the system. Increas- 
ing the excitation on the generator 
field produces additional reactive 
power or kvar for the system. The 
kilovolt-amperes or kva, which is 
the vector sum of the two compon- 
ents of real and reactive power, 
represents the actual total current 
which must flow through the distri- 
bution system to supply the loads of 
the consumers and system losses 
This total current flowing through 
the generator windings, transformer 
coils, and distribution circuits causes 
resistance heating losses which im- 
pose thermal limitation on the capa- 
city of these system components to 
serve consumer loads. In addition, 
this current creates a voltage drop 
from source to consumer, which sets 


supplies 
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a limit on the utilization of the load 
current at the receiver end. Obvi- 
ously, the lower the magnitude of 
the current required to serve system 
loads, the greater would be the re- 
leased capacity in plant and substa- 
tion equipment and the lower would 
be the voltage regulation on distri- 
bution circuits 

In the optimum distribution sys- 
tem, maximum kw load require- 
ments could be served if there were 
no kvar demands whatever. In this 
case, the kva and kw currents would 
be equal and the load power factor 
would be unity, as in a direct cur- 
rent system. Actually, in alternating 
current distribution systems, reac- 
tive power demands are inherent, 
and must be served in like manner 
as the real power loads 

In normal distribution practice, 
there are two ways in which 
the kvar requirements may be 
served. As described above, one 
method lies in the production of re- 
active power in the power plant 
generating equipment, from which 
it must flow all the way through the 
distribution system to ultimate con- 
sumer loads (creating losses, voltage 
drop, and absorbing surplus capacity 
en route). The second method is to 
supply the kvar requirements di- 
rectly at the load points out on the 
distribution feeders by installing 
shunt capacitors at such points to 
produce locally the necessary reac- 
tive power, and thus reduce the kvar 
flow through system generators, 
substation transformers, and lines 

By installing capacitors close to 
load points, additional capacity is 
released in system equipment to 
serve real power loads, voltage lev- 
els are improved, and system losses 
are reduced. Assuming an _ initial 
system load power factor of 70 per- 
cent, for example, then supplying of 
all the reactive power requirements 
from capacitors located at load 
points, instead of from the power 
plant generators, would release over 
35 percent of generating and sub- 


John W. Wakefield (left), Director, Florida Depart- 
ment of Water Resources, and Sam A. Thompson, 
Chairman, Mississipp: Board of Water Commissioners 
view « huge enter of « Fairbanks, Morse 
water ad displayed at recent interstate Conference 
in Chicago 


Wherever 
water experts meet 
Fairbanks, Morse 
is there 


JUST as at the recent Inter- 
state Conference on Water 
Problems...when water 
authorities get together, 
Fairbanks, Morse is a name 
known to all. 

This is only natural, since 
no other manufacturer builds 
pumps for so great a variety 
of municipal hydraulic ap- 
plications—from 200 gph to 
800,000 gpm, and to 3000 
psi. Matched F-M power 
units help assure lowest-per- 
gallon costs. 

Confidence based on long 
buying experience explains 
why more local governments 
call for Fairbanks, Morse 
pumps than any other kind 
... why F-M pumps are still, 
today, the ‘standard for 
comparison” wherever water 
experts meet! 


Fairbanks, Morse 
Pump and Hydraulic Division 
Kansas City, Kansas 


A MAJOR INDUSTRIAL COMPONENT OF 
FAIRBANKS WHITNEY CORPORATION, NEW YORK 
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FIND OUT 


If your equipment 
is working a full day! 


SERVIS RECORDERS show 


“idle time’ and “busy time’’ 


badly! 


Guard against costly inactivity! Install 
tamperproof Servis Recorders on street 
cleaners, dump trucks, front-end loaders 
and municipal and county fleets. 


A clock mechanism turns a chart on which 
is accurately recorded the length of all 
stops and delays as well as the working 
time of all equipment. Engine idling time, 
too, can be recorded distinctly so that fuel 
economies can be effected. 


Permanent records made for one day, 
three day, or weekly periods. 


Used by progressive commercial truckers 
for 46 years... The low cost will surbrise you! 


” Ask for the name and address of 
. Mr. S-R, our nearest qualifed rep- 
» representative, for 

help on your prob- 
lems or write for 
our new “Off-the 

' Highway Bulletin 


. 


¢t 


poon n= 


| THE SERVICE RECORDER COMPANY | 


| 10158 Rockwell Ave. + Cleveland 14, Ohio | 
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station capacity for use by additional 
loads, and peak hour 
reduced 


real powe! 


system losses would be 
nearly 50 percent 

On a typical 4/0 copper conductor 
distribution feeder, the voltage drop 
caused by the kvar reactive powe1 
current at 90 percent power: factor is 
greater than the voltage drop cre- 
ated by the kw real power load cur- 
thus contributing the 


rent, majo! 


portion of the voltage limitation on 
such a feeder and taxing the ability 
regulators to main 


levels If shunt 


of feeder voltage 
tain proper voltage 
installed at load 


points near the end of the feeder, to 


capacitors were 


raise the power factor to unity, the 
kilowatt load in the feeder could be 
nearly doubled, 
the original voltage drop limitations 
rang 


without exceeding 


and additional regulation 


would be released in voltage regu- 
lating equipment within the thermal! 
capabilities of the feeder circuit 

In general, the proper use of shunt 


capacitors on distribution systems 


will raise thermal and voltage limi- 


tations on existing generation and 
distribution equipment and circuits 
and will reduce the cost of systen 
losses. In certain cases, their uss 
may defer the need for the heavy 
additional 


investment required for 


generating equipment, substation 
transformers, feeder voltage regula- 
tors, new feeder circuits, and the 
like, at considerably less cost. 
Capacitors may be installed in 
large banks on distribution substa- 
tion busses, in pole mounted groups 
on primary feeder lines, or as sec- 
ondary capacitors on the load side 
of distribution transformers. The 
specific needs, the technical require- 
ments for the amount, type, and lo- 
cation of the capacitors, and the 
factors affecting the appli 
capacitors for the indi- 


vidual system are best determined 


economik 
cation of 
from engineering studies and by 
to catalog data, and de- 
scriptive and bulletins 
and charts published by manufac- 
equipment. All 


referen e 
appli ation 


turers of capacitor 
oncerning the use of capaci 
effect or 


voltage rise on the system during 


st idies ri 


tors should consider their 


light load periods (which might re 


: : 
quire the use of automaticall; 
switched capacitor Danks ratne 
than continuously energized banks) 


and their possible effect, in cer 


instances n 1O1S€ frequen 


duction ir mmur ation ircult 
N rma! generatior and distrib i- 
tion systems require an investment 
in excess of $200 per kw. Shunt ca- 
pacitor banks vary in price from two 
and one-half to five dollars per kvar 
approximately, in the usual range of 


voltages and capacities for fixed and 
switched capacitors. Considering the 
potential release of real power ca- 
pacity which might be obtained for 
the individual system by the use of 
reactive power correction capacitors 
the possibility 


exists for the economical appli ation 


it is apparent that 


! io mos 


ol capacitors 


‘ ystems 


Private and Backyard Swimming 
Pools and Water Use 


The fantastic increas¢ 1) the num- 


ber of yaraq swimming 


pools over the past few years poses 


private or 


a problem fo: 


ments. As of now, it appears that 


many water depart- 


nearly all wate departments sup- 
ply such pools with needed water. 
What the policy will be if and when 
unother dry year irs and water 
pecomes critical is something 

a questionnaire ») engineers 
and superintendents of Water 
Works, sent out by the Editors of 
Pustic Works in f 
1959, the following quest 
asked 


About how many backya 


trv summer 


vate) swimming pools ars 
the area your department se! 


Do you permit unrestricted use of 


city water by such pools? 

About 4600 
mailed and approximately 1200 were 
returned. The first 598 returns were 
tabulated for replies to the above 
questions. These returns covered all 


questionnaires were 


states and were deemed representa- 
tive 

There definitely 
29.935 private pools, but many de- 
partments made general statements 
that could not be included in the 
total 


instance 


were reported 


One large southern city, for 
reported thousands of 
While 20.428 of the 29,935 


definitely reported were 


them.” 
pools 
nearly all states are in- 
cluded 3 cities from Connecticut 
report 111 pools; 23 Illi 
have 809 pools: etc. 

Most cities do not restrict the use 


fo such pools, b it some 


California 


nois cities 


[ water 
equire filters on all pools. This 


f 


for the purpose of wa 


' 
tion or tor heait? 


ervatio ) 
both. A partial tabulation 
mainly California and 


indicated that about 


some 
suthern states 

sixth of the cities enforce more 
restrictions on water 


pools Another partial tabu- 


severe 


mainly northern 
states showed that only one in 12 
water ise How- 


restrict the 


lation covering 
ities restricted 
‘ver, some others did 


momentary rate of 
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THE R. D. WOOD HYDRANT 


The R. D. Wood Hydrant is simple in design, yet offers 
all the features needed for the utmost reliability. 
Your community would have to look a long time 
before it would find another hydrant so serviceable 
and rugged. For full neighborhood protection at mini- 


mum outlay, look first at R. D. Wood Hydrants. 


Every point of friction is protected by at least one bronze 
surface. This assures against rust and interference with oper- 
ation. The stuffing box, gland and operating nut are all 


bronze—corrosion-proof! 


AND THESE FEATURES, TOO: _ A, 





Valve opens against water pressure, remains closed 

in case of accident. Head revolves 360°. Optional 

break-point flange and breakable stem coupling Kt 
permit quick repair without excavating. Optional | 
extension piece can be inserted without shutting iw 


off water. Available with bell, mechanical joint or 
flange pipe connections; conventional or “O” ring + } 


packings. 


Conform to latest AWWA «pecifications 


= 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manutacturers aiso of Mathews Modernized Hydrants, Mathews Fiange Barre! Hydrants, 


R. D. Wood Gate Vaives, and ““Sand-Spun” Pipe (centritugally cast in sand molds) 
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THE 


HIGHWAY 


AND 
AIRPORT 
DIGEST 























Prepared by FRANK FORCE, Digest Editor 


Principles of 
Soil Engineering 

This is Part II of the Principles of 
Soil Engineering and covers investi- 
gation, analyses and special prob- 
lems in design. The collection of 
data that is pertinent to the problem 
includes both field and laboratory 
investigations. These studies answer 
the questions: 1) What material is 
present?; 2) How much of it is 
there?; 3) In what condition is it?: 
4) How will it react to stress? Field 
investigation is discussed under the 
headings of equipment, field identi- 
fication and field testing. For foun- 
dations, whether for a bridge, a 
building, a highway embankment, a 
dam, or a pavement, the most seri- 
ous problem is generally one of 
settlement. Also, for slopes, includ- 
ing cuts, fills and trenches, the prob- 
lem of stability (shear) is normally 
paramount. Permeability, while af- 
fecting strength insofar as the loca- 
tion of the water table is concerned, 
is most frequently associated with 
problems of losing or gaining water, 
as exemplified by the question of 
water losses through or under an 
earth dam. Under special problems, 
the following problems and the basic 
soil considerations involved are dis- 
cussed: 1) Pavement design: 2) frost 
action; 3) pumping; 4) shrinkage 
and swell; and 5) sand drains. 

“Principles of Soil Engineering 
Part II.” By Robert F. Baker, Pro- 
fessor of Civil Engineering. The Ohio 
State University. Pustic Works, 
March, 1960. 


Pretension 
Prestressed Pavement 


There is an urgent need for pre- 
stressed pavement for runways to 
meet the demands of more traffic 
and heavier aircraft. The principal 
advantage of prestressed runways 
is in their low maintenance cost 
resulting from an elimination of 
cracks during the service life of the 
pavements. Other benefits of pre- 
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stressing include, in effect, an in- 
crease in the tensile strength of 
concrete with simultaneous homo- 
geneity and continuity imparted to 
the pavement. Elimination of con- 
traction joints and wider spacing of 
expansion joints, coupled with a 
high increase in load carrying ca- 
pacity, are further benefits. For ex- 
ample, a 6-in. concrete slab, initially 
prestressed in two directions with 
as little as 200 psi, can carry planes 
with wheel loads of 100,000 lbs. and 
still have a large reserve capacity 
Theoretically, 
achieved by eithe: 
Post-tensioning is 


prestressing can be 
post-tensioning 
or pretensioning 
commonly achieved by inserting 
conduits with cables in the forms 
before placing concrete. After the 
concrete has hardened, the cables 
are tensioned by jacks or take-up 
nuts. In pretensioning the strands 
are tensioned to the desired inten- 
sity first. Concrete for the pavement 
is then placed. After the concrete 
has hardened, the strands are re- 


from their 
their pull is transferred as compres- 
sive stress to the hardened concrete 
In the theoretical principle of port- 
able abutments, pavement can be 
constructed in sections, with neces- 


leased abutment, and 


sary gaps between sections filled in 
later. With a method for imparting 
continuity between the main sec- 
tions through the gaps, the portable 
abutment could be used to con- 
struct desired 
length without joints 

‘A New Way to Pretension Pre- 
stressed Pavement.” By Dr. Lev 
Zetlin, Consulting Engineer. Con- 
sulting Engineer, February, 1960 
Curb Heights 
and Car Doors 

The following factors 
the relationship between the curb 
and the door: Height of door: length 
of door; angle at which it rotates; 


pavements of any 


influence 


weight of persons and position with- 


in vehicle; springing of vehicle 


height of curb; slope of sidewalk; 


@ MOWING along Illinois Tollway. An international tractor equipped with a 6-foot 
Mott hammer knife mower and two 4-ft. trailing units covers 10 to 12 acres in a day. 
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Supts. tell why City of Jacksonville 
owns 7 Michigans (5 Tractor Shovels, 1 Crane, 1 Dozer) 


“Versatile, dependable” 


“We use this 2-yd Michigan 
Tractor Shovel for digging 
ditches, laying pipe, and back- 
filling. In the four years we've 


“Mobile, 
well-built" 


“Like our Michigan Tractor 
Shovels and Dozer, our Michi- 
gan Crane drives everywhere 
under its own power. We like 
25 tons, % yds) 

with 


planetary wheel axles) .. . its 


its capacity 
its rugged carrier 


good maneuverability.” 


Supt, Highway Dept 


had Michigans, we haven't lost 
more than a few days work per 
machine due to mechanical 
troubles.” 

Supt, Sewer Dept 


“Handles landiill 
at 5 dumps” 

“‘We've had our 162 hp Mich- 
igan Tractor Dozer on landfill 
garbage work for two years now 
and haven't had a bit of tire 
trouble. Dozer covers from three 
to five dumps a day, traveling 
under its own power from job 
to job.” 

—Supt, Street Dept 





-~. 
- 


““*Half-day, 
6-man job cut 
to “2 hour,1 man" 


“To move and set our old 
crawler-crane in position for 
loading at our sand pit formerly 
took six men half a day. Our 1'4 
yd 26 mph Michigan Tractor 
Shovel has reduced travel to 4 
hour, set-up time to nothing. In 
fact, Michigans are so fast and 
mobile our one unit alone han- 
dles grading, cold patching and 
other repairs at all three of our 
airports.” 





Supt of Maintenance, 
Airport Dept 


For the proof of demonstration see your 
local Michigan Distributor. Or write 


CLARK EQUIPMENT COMPANY 

c Te R 4 Censtruction Machinery Division 

EQUIPMENT In Cenede: Cenedien Clerk itd. 
St. Themes, Onteric 


2499 Pipestone Road 
Benton Harbor 27, Michigan 
Michigan is a registered trademark of Clark Equipment Co. 







and crown of road. A detailed sur- 
vey of typical car-door conditions 
and trends brings out the following 
points: 1) Generally speaking, clear- 
ance from ground at door post has 
remained fairly constant in the 10 to 
13-in. range; 2) with few exceptions, 
clearance from the ground at the 
end of the door is greater than the 
door clearance at the door post; 3) 
the cant of the car with a 180-lb. load 
on the curb side is %-in. to 1-in. 
measured at the end of the door; 4) 
car door length measured per- 
pendicular to a plane through the 
outside of the wheel varies with the 
model: and 5) although some cars 


have maintained or increased their 
ground-to-opened-door clearance, 
most cars have decreased theirs. 
Generally curbs are built about 6 in 
high measured at the gutter line 
However, with the changes in vehi- 
cle design a 4-in. curb would sacri- 
fice little safety and would increase 
the ease with which cars can be 
entered or left. Vertical and rolled 
curbs are about the same as they 
affect the problem under consider- 
ition. However, drivers by partially 
mounting the rolled curb can make 
it considerably easier to enter or 
leave the car on the curb side than 


if the curb is vertical 


EVERY ONE CAN SEE 
THE SAVINGS ..2000..+. 


TRAFFIC CONTROL SIGNS 
BECAUSE THEY LAST SO LONG! 


More cost-conscious communities choose Miro-Flex 


because 


Miro-Flex signs are embossed and quality-finished, to last years 
longer than ordinary flat-surfaced signs! Embossed design gives 
extra strength and rigidity — raised letters are easier to read. Miro- 
Flex offers a complete line of street name assemblies and traffic 
control signs — at prices you can afford. Street name assemblies 
available in rust-proof steel or aluminum. Write for free catalog, today! 


aan als 


1824 EAST SECOND 


va MIRO-FLEX <. INC. WICHITA 14, KANSAS 


te Delivery at Northeastern Worehouse 





Stondord Troffic Signs Available for | 


Koontz Equipment Corporation, 325 Ohio River Bivd., Emsworth, Pittsburgh 2, Pa. 
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“Curb Heights and Car Doors.” By 
Douglas J. Carmody, Director, 
Parking and Traffic and George 
Earl, Engineering Aide, City of Mo- 
desto, Calif. Street Eng*eering, 
February, 1960 


Forecasts of Population 
and Car Registrations 


According to forecasts made by 
the several State highway depart- 
ments (excluding Alaska and Ha- 
waii), there will be 230 million 
people living in the U. S. in 1976. 
During that year, these people are 
expected to register 114 million mo- 
tor vehicles, which will travel 1.2 
billion vehicle-miles. The estimate 
thus predicts a 37 percent increase 
in population over 1956, the base 
year of the forecasts; increases of 
75 percent in motor-vehicle regis- 
trations and 93 percent in travel are 
expected. The forecasts, prepared by 
the States for the Bureau of Public 
Roads Highway Cost Allocation 
study, are based, in general, upon the 
continuation of recent trends in pop- 
ulation, living standards, density of 
motor-vehicle ownership, and char- 
acteristics of motor-vehicle use 
Significant changes in any of these 
basic trends during the period in- 
volved could be expected to have 
marked effects upon the accuracy 
of these forecasts 

Forecasts of Population, Motor- 
Vehicle Registrations, Travel and 
Fuel Consumption.” By Thomas R 
Todd, Head, Revenue Planning Sec- 
tion, Highway Needs and Economy 
Div., Bureau of Public Roads. Public 
Roads, February, 1960 


Reduce and 
Conquer Paper 


Paper work and red tape can be 
cut and volume of files can be re- 
duced in government offices. The 
flow of paper work in and out of the 
construction department of the Cali- 
Division of Highways has 
reached staggering proportions. Be- 


fornia 


cause of duplication and excessive 
work, a contract was awarded to a 
management-consulting firm to con- 
duct a survey of the record-keeping 
systems and make recommendations 
for improving the operation of hand- 
ling paper work. One of the most 
important steps taken was the es- 
tablishment of a records center, a 
low-cost depository for records that 
can no longer be termed active or 
current, but to which infrequent 
reference can be made until their 
retention period has been termin- 
ated. Using the file-retention sched- 
ile about % the original space was 
required. A major part of the physi- 
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Top Performers 
im the 


Top Performance... tt al 


...on the turf—or on the job! 


From the recognized leader in every 

field you come to expect flawless 
performance . . . So it is with Trojan tractor 
shovelsrecognized “‘top performers’’ under 
the most exacting operating conditions. 
Compare performance — you will 


see why TROJAN is “Tops’! TRO T 


® 
TROJAN TROJAN TRACTOR SHOVELS ARE AVAILABLE IN 8 MODELS, LIFTING CAPACITIES FROM 6,000 TO 24,000 LBS 
a YALE & TOWNE 
TROJAN DIVISION ° BATAVIA, NEW YORK 
© YALE @ TOWNE MFG. CO 





06 No corrosion, 
negligible maintenance 
and continued high 


carrying capacity 
with Transite Pipe.99 


JOHNSON & ANDERSON, INC., CONSULTING ENGINEERS, PONTIAC, MICH 


“First cost and economical operation make 
Johns-Manville’s Transite Pipe a practical long- 
term investment,” say Messrs. Johnson and An- 
derson, consulting engineers, pictured at right. 
“Despite this economy its performance is supe- 
rior in many ways. There’s no corrosion, negli- 
gible maintenance and continued high carrying 
capacity ... helping through the years to save in 
the operation of the system. These many econ- 
omies make it easier for communities to build 
and expand their water systems.” 


Transite’s maintained carrying capacity keeps 
pumping costs low. Its strength, durability and 
corrosion-resistance cut maintenance—provide 
years of trouble-free service. Further savings 
are effected by the sure coupling method that as- 
sures a tight seal at every joint. Add to this 
Transite’s natural interior smoothness and you 
see why it helps reduce community water system 
costs. Let us send you “Facts and Data for En- 
gineers” book. Write Johns-Manville, Box 14 
(PW-4), New York 16, N. Y. 


JOHNS-MANVILLE 
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CLASSIC 


Pat Pendng 





PUBLIC WORKS for Apri! 


improve YOUR Street Lighting 


MAKE YOUR STANDARD 


HERRIGAN 





When you specify Kerrigan lighting stenderds you 
get ovr octagonal shope which is inherently stronger 
then the round or fluted, heavier wall thickness 
(.130), ene continveus longitudine! weld moagnea- 
fluxed for greeter strength, ond « gvcrenteed high 
yield point. Also 4 to 6 times greoter resistance to 
corrosion, less deflection, ond «a drop forged steel 
anchor base. And last, but not least, you get a 
stendord that has trim, modern lines, orchitecturally 
correct. That's why we say: “Moke Your Standard 


Kerrigan!” 


1960 


Our new 70-page coteleg 
has the engineering facts on 
both steel end aluminum 
stenderds! Won't you write 
for your FREE copy sow? 
Address: Dep't. P4 


Tad 
<lgy 


KERRIGAN 


RON WORKS COMPANY 





HIGH WAY 
WEED 
PROBLEMS 
LIKE 


MINATED 
LIKE 

THIS WITH 
AMIZOL 
WEED 
KILLER 


and Amizol combinations 


Using Amizol alone, or in combination with other weed killers, 
state and local highway departments are instituting successful 
and complete vegetation control programs along thousands of 
miles of roadsides, guard rails. gravel shoulders, bridge abut- 
ments, center strips and embankments. 


Amizol combinations provide longer control of more broadleaf 
weeds and grasses than any product used alone. They pro- 
duce rapid knockdown of existing vegetation, better kill of deep 
rooted perennials and keep the treated area free of weeds all 
season long. 


Costs for total vegetation control are considerably less with 
Amizol combinations . . . by 30 percent or more. You use less 
chemical to kill more weeds. Your “spraying season” is longer, 
just as long as weeds are green and actively growing. 





For information on how to begin a practical highway 
weed control program, write for free booklet describing 
uses, application data and chemical formulations of 
Amizol—produced by Amchem Products, Inc., origina- 
tors of 2,4-D and other basic weed killers. 


<> AMIZOL 


Amchem and Amizol are registered trademarks of 
AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) 
AMBLER, PA. « St. Joseph, Mo. « Niles, Calif. 


cal reorganization was the shift of 
most of the records from drawer- 
type filing cabinets to vertical file 
units. These eight 6-shelf units were 
installed in a centrally located file 
room. In addition to the vertical file 
units, there are three 4-drawer and 
five 5-drawer file cabinets, three 
bookcases and two desks, all in a 
room approximately 16 ft. square. 
The drawer-type files were retained 
for material to which less frequent 
reference is made, but which cannot 
be sent to the records center. Two 
file clerks were assigned the full 
responsibility for the distribution 
and retention of the paper work. 

“Reduce and Conquer Paper!” By 
E. L. Tiedemann, Administrative 
Assistant, Construction Department, 
California Division of Highways. 
Better Roads, January, 1960 


Hot Mix for Thin 
Surtace Treatments 


Experience in Massachusetts has 
indicated that thin (%-in. or less) 
surface treatments using a dense hot 
bituminous plant mix can be laid 
successfully by regular bituminous 
concrete finishing machines. Materia] 
specifications have been modified by 
reducing the top size aggregate to 
all passing the 3/8-in. sieve and in- 
creasing slightly the amount passing 
the No. 10 sieve. The binder used is 
85-100 or 100-120 penetration grade 
asphalt. This type of surface treat- 
ment offers: 1) Economical con- 
struction costs (in one case as low 
as 23¢ per sq. yd.) and low mainten- 
ance costs; 2) safety for the user; 3) 
smoothness and quietness; 4) pleas- 
ing and uniform appearance; 5) in- 
creased structural strength; 6) tight 
surface against water: 7) ease of 
construction (with a minimum of 
delay to traffic after placement and 
a high degree of quality control at 
the plant) 

Hot Mix for Thin Surface Treat- 
ments.” By Egon Tons, Assistant 
Professor of Transportation Engi- 
neering, Massachusetts Institute of 
Technology and John Chin, Re- 
search Engineer, Massachusetts De- 
partment of Public Works. Roads 
and Streets, February, 1960 


The Consultant 
and the Computer 


Civil engineering firms that in- 
vestigate the merits of electronic 
computers for their own use soon 
find that the anticipated aura of 
mystery fails to materialize. Instead, 
the process closely resembles a typi- 
cal engineering study. The me- 
chanics of a study on the feasibility 


of a computer are not complicated. 
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in Golt, Ontorio, busy Buffolo- 
Springfield KT-8 works ond 
runs on fost schedule. Towing 
wheels, hitch, remoin intoct — 
on importont time-sover on 
scottered job assignments 
cround town 


Heod-on view shows how fold- 
oway wheels let Buffaio-Spring 
field KT-8 roll within inches of 
side obstructions reduce or 
eliminate hond-tomping 


_— : 
ee. abn te TS 
+2 - = ine 4 ? Ms 
2 ee 

ary 


ow 
= 


y EXCLUSIVE! Yom 





fold-away towing wheels on 
KT-8 roller let you work 


closer to side-obstructions... 
make faster job-to-job moves 





To mobe chonge from wort sition to trove! 
+ po 
position, hinged towing wheels swing forword 


Towing wheels on the 4-6 ton KT-8 roller fold 
away —and out of the way — into main frame. 
Gives operator a clear view of his work. Lets him 
roll within inches of abutments, poles, buildings, 
fences . . . without removing towing wheels. No 
other roller on the market offers you this advantage. 


Raising and lowering action is hydraulically 





Hydrovlic power opplies down-pressure on wheels powered ... eliminates need for blocking, and 
, its front-end to height of truck-hitch , . , ; ; ; , 
jacking. You switch from rolling to towing in 


a matter of minutes. Saves time, effort. Safer, too! 


Learn more about this compact little workhorse. 
Write for tell-all specifications, or call Buffalo- 





Springheld® distributor. 


-$Pes 
° ~, 
YY co, 











After hitch is secured, more down-pressure is opplied 
til! bolence point is reeched. Thet's of! there is to it! 
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with Dow Calcium Chloride 


PELADOW ™: 
DOWFLAKE «: 


End the wasteful dust plague—com- 
plaints, too! Keep road surfaces intact; 
minimize gravel losses, blading costs! 
Dow calcium chloride stabilizes unpaved 
areas by absorbing, then holding moisture 
Two types, pellet or flake . . . more 
economical in bulk. 


Write for Kit on “Dust & Stabilization 
For Unpaved Roads”’. 


THE DOW CHEMICAL 


COMPANY 


One man can gather most of the 
facts and, in the process, be indoc- 
trinated in at least the basic training 
needed for electronic computation 
A Royal-McBee LGP-30 computer 
is being used by Fay, Spofford & 
Thorndike, Inc., under a lease ar- 
rangement. FS & T set up a compu- 
tation section which is permanently 
assigned to do all computation. The 
specific intent was to develop pro- 
gramming proficiency as fast as 
possible and, at the same time, to 
build up a library of basic programs 
POOL, the LGP-30 group, 
recently formed a group to facilitate 
the exchange of 
members. In the future, the smaller 
office may employ a 


users 
programs among 


engineering 
service bureau to handle its compu- 
tation unite with other 
offices handling similar work and 
engage in a mutual computation 
program. One thing is certain, no 
engineering office, whatever the 
size, can afford to ignore the impor- 
tant developments being made in 


work, or 


electronic computation 

“The Consultant and the Compu- 
ter.” By William T. Gay, Jr., Head 
of Computation Section, Fay, Spof- 
ford & Thorndike, Inc. Consulting 
Engineer, February, 1960 


The Use 
of Epoxy Resins 
Spalled areas have appeared in 
the reinforced concrete bridge decks 
and concrete slabs at Interchange 
Plazas and Service Areas on the 
New Jersey Turnpike. Two products 
of similar material were used to re- 
pair the damaged areas. One ma- 
terial was an epoxy patching com- 
pound consisting of a two component 
epoxy resin with the aggregate to be 
added by the user. The second pro- 
duct consisted of a two component 
epoxy aggregate and 
emery particles which provided a 
suitable dressing for anti-skid pro- 
tection. The first step in the repai: 
is to remove all loose particles of 
concrete by means of a small chip- 
ping hammer. The next step is to 
blend the two components of the 
epoxy resin by means of a small 
portable electric drill with wire pad 
dles. The to be patched 
must be primed with the mixture by 
means of a paint brush. To the bal- 


resin with 


surface 


ance of the mixture was added dry 
manufactured sharp stone sand 01 
silica sand. The mixture was again 
mixed until it became stiff and then 
it was applied to the spalled area 
and troweled to a smooth surface 
finish. Sharp sand or emery particles 
were added to the finish to give a 
non-skid quality. The second pro- 
duct is used in the same manner 


with the exception that the manu- 
facturer has provided the aggregate 
in addition to the epoxy resin ma- 
terial. Both products are unharmed 
by freezing temperatures before or 
after use, are quick setting, water- 
proof, abrasion and chemical resis- 
tant. A four man crew accomplishes 
the patch work with about 15 to 20 
patches being completed per day. 

“The Use of Epoxy Resins on the 
New Jersey Turnpike.” By Harold 
W. Goldberger, Assistant Engineer 
of Maintenance, New Jersey Turn- 
pike Authority Pustic Works, 
March, 1960 


Business District Improved 
Pay Off-Street Parking 


St. Albans, Vt., (population 9,000), 
off-street parking 
upgrade its business 
district. In 1955, the Mayor and City 
Council realized that if the down- 


has built new 


facilities to 


town business area were to retain 
its attractiveness, the city would 
have to provide more parking spaces 
for the shoppers and the tourists 


The Mayor 


ommittee to 


appointed a_ citizens’ 


study investigate the 
problem. The committee recommend- 
ed that the first lot be located in the 
center of the largest and busiest 
business-area block. The city coun- 
cil responded by purchasing the 
(8,935 sq 


it by the accumulated 


property yds.), financing 
on-street 
parking-meter revenue. In the fall of 
1958, the city awarded a 
for $23.607 to pave the lot The 


specifications were as follows: A 4- 


contract 


in. bank-run gravel base: a second 


course of 2-in. crusher gravel, com- 


pacted; a 2%-in. layer of bituminous 
oncrete in two courses, machine 


spread and ‘ ompac ted concrete 
meter bases: 150 feet of concrete 
sidewalk; 658 lineal ft. of bituminous 
concrete curbing; and drainage pipe 
and a 4 x 12-in. catch basin and 
grate. An additional $6,000 was spent 
by the city for demolition, legal and 
engineering fees and miscellaneous 
items. Four GE 23,000-lumen fluo- 
rescent lamps on two 30-ft. Hubbard 
aluminum standards provide light- 
ing. A total of 32 spaces are limited 
to two-hour parking and 68 spaces 
have been reserved for all-day 
parking 

“Off-Street Parking.” By John M 
Simmons, City Manager, St. Albans, 
Vt. The American City, February, 


1960 


California Revises Its 
Standard Specifications 


In California the contractors will 
be working under a new edition of 
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Poteet 
PRESENTS THE SERIES PM-30 


OSCILLATING HYDRAULIC DERRICK 


Think of the time that can be saved with this all-new “‘Pole-Master.” Its scope of 
operation—to each side as well as to the rear—completely eliminates the necessity 
of positioning the truck precisely for each job. In alleys and narrow streets, the 
PM.-30 handles work in cramped space which would present a job-cielaying 
problem to crews using a conventional single-arc derrick. 


Line trucks equipped with the PM-30 can be parked parallel to the curb in 
congested areas . . . to dig a hole and set a pole without blocking traffic. 
Derrick movement, controlled by levers at rear of body, extends vertically 
from stowed position to within 18” of the ground. The new time-saving 
dimension of operation extends 180 degrees horizontally . . . from one side 
of body to the other, with derrick at any angle of elevation. The PM-30 
body-loads with ease. It furnishes low reach and ample down pressure 

for most efficient use of the Series DF-1 “‘Earth-Master’’ Hydraulic 
Digger shown, which digs up to 20” in diameter and 10’ in depth. 

For even greater versatility, the PM-30-55 “Pole-Master” is 

equipped with a head sheave which extends 56" hydraulically. 

Maximum derrick height is 26’—easily handles 55’ poles. The 

PM.-30-40, with fixed head sheave, has a maximum height 

of 21’ 6” and is designed to handle 40’ poles. Underfloor 

winch line travel is optional. 

Make it a point to get the complete story on the 

work-speeding PM-30 without delay. Details are 

yours for the asking. 


McCABE-POWERS BODY COMPANY 


5900 No. Baoapway 625 Cepak Sraeert 6625 8S. BE. 267u Ave. 
ST. LOUIS 15, MO. BERKELEY 10, CALIP. PORTLAND 2, ORE. 





the Division of Highways’ Standard 
Specifications. A permanent working 
committee was appointed to con- 
sider revisions of the Standard 
Specifications and Standard Special 
Provisions, with each interested de- 
partment of the division represented 
The committee felt that an end 
result specification would be satis- 
factory only if a test could be made 
within a short period of time to 
determine whether the product con- 
formed to specifications. Where any 
portion of the general provisions 
applying to all items of work was 
repeated in certain subsequent sec- 
tions of the specifications relating to 
rejection of unacceptable work—or 
repeated in suspending work due to 
failure to perform any contract pro- 
vision—the repetition was elimin- 
ated in the revision. Sections revised 
are as follows: changes in the work; 
alternative equipment; prosecution 
and progress; measurement and 
payment; surplus excavation dis- 
posal; structure excavation; ditch 
excavation; free haul; aggregate 
bases; asphalt concrete; Portland 
cement concrete pavement; Port- 
land cement concrete; concrete 
curbs and sidewalks; and concrete 
structures 

“California Revises Its Standard 
Specifications.” By L. D. Wanee, 


Construction Engineer, 
California Division of Highways, 
Sacramento, Calif Roads and 
Streets, January, 1960. 


Assistant 
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“Latex-Cement Road Surfacings.” 
Natural rubber as a binding medium 
By E. G. Rawlings, Technical Adviser, 
Industrial Div.. Semtex Ltd. Contract- 
ors Record and Municipal Engineer- 
ing, January 20, 1960 

“Use of Asphalt Bases in Germany.” 
By Dr. Herbert Schmidt, Head of the 
Asphalt Laboratory of ESSO, Ham- 
burg Roads and Road Construction 
December, 1959. 

“Modern Aids to Highway Planning.” 
Air photography combines with the 
computer in assisting the civil engi- 
neer. Highways and Bridges and Engi- 
neering Works, January 20, 1960 

“Oak Park Is Ready for Snow.” City 
purchased an old bus and converted 
it into a quick-loading, continuous 
spreading unit capable of handling 
bulk salt. By Frank R. Smiley, Assist- 
ant to the Village Manager, Oak Park 
Il. Pusurc Works, March, 1960 

“Baltimore County Establishes Ur- 
ban Highway System in Rural Areas.” 
The tools offered by f: arsighted plar 
ning and sound engineering are en- 
abling those responsible in Baltimor« 
County to bring a new system into a 
rural area in an organized manner 


Albert B. Kaltenbach, Director 
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Baltimore 
Works, Towson, Md 
March, 1960. 

“Outstanding Park Is Gift to Boise.” 
By Gordon S. Bowen, Park Supt. 
Boise, Idaho. Park Maintenance, Feb- 
ruary, 1960. 

“A Handbook for Highways.” In 
addition to a report on its steward- 
ship, Wisconsin State Highway Com- 
mission’s biennial report is an infor- 
mative highway handbook for all citi- 
zens. By Harold J. Roche, Chief of 
Public Information, Wisconsin State 
Highway Commission. Better Roads, 
January, 1960 

“An Arterial Gets Face-Lifted and 
Widened.” Denver's busy Colorado 
Blvd. has been restored physically and 
its traffic capacity greatly increased 
By H. K. Glidden, Civil Engineer 
Street Engineering, February, 1960 

“Parking Garage Makes Hit With 
Women Shoppers.” Tucson's new 370- 
ar self-service parking facility was 
lesigned with special thought to pleas- 
ne the ladies. Cantilevered exterior 
exit ramp a unique feature. By Her- 
man L. Danforth, Director of Public 
Works, Tucson, Ariz. Street Engi- 
neering, February, 1960 

“More Motorways, But Who Designs 
Them?” Britain is work furiously 
network of motorways, dual 
round- 
engineer is 


a new 
arringeway flyovers and 
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THE T TY-MILE MOWER 


Speeds to the job . .. does more work when it gets there! 


o Sane Sipee te 5) Gee @ Mowing Speed to 10 MPH 


SULT SETTER . th heavy steel channel frame, te permit wee of FRONT END LOADER, 
SNOW PLOW, owen | moon. CHEMICAL POWER spreyer or PAINT STRIPER 
MOW MORE. meee reduction between sickle and sickle driving motor means 

UNIFORM CUTTING AT he Tas ndependent sickle drive storts, stops, of runs INDEPENDENT 
of stort, stop, run of reverse of vehicle, power controlled hydroviic lift of beth shoe end cutter 
ber ore independent of each tor stopping down time! 
FASTER AND CHEAPER . . . patented fectures moke it possible to mow double the amount of 
most mowers! 
EVEN ON PROGLEM TERRAIN .. . a full 170° of citing ection down to 80° vp to 
90° that's 60° to 70° better thon average! Seventeen inch shoe cleerence puts you over curbs, 
i boulders without maneuvering of stopping that’s 7 to 10 inches better then overage! 

mower that's in ovt of the weother, gives longer trouble-free service! Trowel beck to storage 
every night ot 40 miles on hour! 

FULL INFORMATION AND SPECIFICATIONS! WRITE: 
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Tue Line RIDER AND HIS GANG of Diamond Chemical killers are the 
most inexpensive hirelings you can find for rubbing out weeds and 
brush. Back in Ohio they saved their bosses $18.75 per highway 
mile per season. 


Meet the gang: 

FoR MIXED BRUSH—LINE Riper LV-3D/3T, a 2-Ethyl Hexyl Ester 
formulation of 2,4-D and 2,4,5-T containing 3 pounds each of acid 
equivalent per gallon. 

FOR MAPLES AND OAKS— LINE Riper LV-6T, a 2-Ethy! Hexy! Ester 
formulation of 2,4,5-T containing 6 pounds of acid equivalent 
per gallon. 

FOR AREAS ADJACENT TO SENSITIVE CROPS—LINE RIDER AMINE 22, 
alkyl amine salt formulation of 2,4-D and 2,4,5-T containing 2 pounds 
each of acid equivalent per gallon. Applied as a water-borne spray. 
FOR SPECIAL CONDITIONS—Also available are other standard LINE 
Riper formulations, including Butyl and Low Volatile Esters of 
2,4-D and 2,4,5-T containing 4 pounds acid equivalent per gallon. 
If you want deadly marksmanship, send for new Line RIDER bro- 
chure giving details. Write Diamond Alkali Company, 300 Union 
Commerce Building, Cleveland 14, Ohio. 


@) viamona Chemicals 








Tractor- Mounted 


Sweepers 


Handle 
a Wide 
Variety 
of Work! 


* Snow sweeping up to 6” depths. 
& Clean off for black topping. * Sweep- 
streets, highways, playgrounds, etc. 
* Sweeping airport 
grass cuttings. 





ing sidewalks, 
* Cleaning ice rinks and arenas. 
* Removing leaves — sweeping 





runways. 








cient M-B sweepers fit most any popu 


Easily removed or attached, hydraulic 
Choice of low-cost mechan 


tractor-mounted M-B sweeper offers lar tractor 
finger-touch control of two-way sweep ical tractor mounted models as well as 
er angle, brush lift and brush rotation hydraulic tractor and loader mounted 
Brooms available with 32” diameter sweepers. See your tractor dealer now 
60” and 72” lengths. Dependable. effi or write the M-B Corp., New Holstein, 
Wisc., Dept. PW 
mM-8 CORPORATION LINE MARKERS + PACKER BODIES 
QUALITY MUNICIPAL AND INDUSTRIAL EQUIPMENT SINCE 1907 


S 


LINE PAINTING 


through more efficient 
traffic control with... 


~ SAFE-T-CONE 


TRAFFIC GUIDES 


All-rubber  SAFE-T-CONES are used coast-to-coast 
SAFE-T-CONES to solve modern traffic problems! 


available SAFE-T-CONES cre proven ond ac- 
. e cepted by Federel, Stete end Munici- 
nm 3 sizes pe! Trettic Authorities in hundreds of 
mojor cities. SATE-T-CONES commend 
28-inch ottention wherever used. Ease-of- 
hendling makes ‘hem edaptable to oll 
situctions ot a moment's notice 


NEW, solid-color PVC* 
12-Inch\ POLY-CONE available! 


Colored “Poly-vinyl-chloride outlests 
ordinery cones without upkeep! 


18-inch 


Write us for fu nformot 
ood tens cxavde sodany ne RADIATOR SPECIALTY CO. 


and flegs convert ordinery SAFE- 
7.CONES to speciel purposes CHARLOTTE, N.C 
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Economist, Intelligence Unit Ltd. Con- 
sulting Engineer, February, 1960 
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Fee?” By Donald R. Goodkind, Good- 
kind & O'Dea. Consulting Engineer, 
February, 1960 

“Improved Quality of Concrete May 
Be Answer To Winter Salt Damage.” 
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Owen. Better Roads, January, 1960 
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neer Portland Cement Association 
Roads and Streets, January, 1960 
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Ohio's Exacting Specs.” Roads and 
Streets, January. 1960 

Meeting Today's Highway Fill Re- 
yUulrements " Sometimes there is no 


easy way, as shown on this glacial so 


; 


project in northeast Ohio. Roads and 
Streets, January, 1960 
Production Analysis of a Hot-Mix 
Plant.” A stop-watch s \ im spot 
muses of delays or slov 
pinpoint plant bottleneck 
Peuri oy Roads and Street 
1960 
Progress Report, Highway Compac- 
tion Control.” By H. A. Radzikowsk 
Chief, Div. of Development, Office of 
Operations, Bureau of Public Road 
W ushington, D. C. Roads and Street 
January, 1960 
“Paving Most People Can Afford.” 
By Neal McRae. Street Supt.. Birming 
Ala. The American City. Febru 
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“Wet Rotary Pre-Excavation For 
Piles.” By Lindsey J. Phares 
President, Raymond Concreté 
Div. of Raymond Int 
New York, N. Y. Civ 
February 1960 

“County Problems Are Same on Both 
Sides of Border.” At least, the problems 
that beset Welland Cour ty, Ont.. do not 
liffer except in detail from those of 
hundreds of ounties in the United 
States. Some of the chief problems are 
ick of public relations and money 
load restrictions, inadequate bases and 
drainage. By W. J. Smith, County Engi- 
neer, Welland County, Welland, Ont 
Canada. Better Roads, February, 1960 

Southeast's First Slip-Form Job.” A 
5.6-mile bypass on U S Route 1 
sround Moncure, N. C paved with 
p-'orm paver Better toads, Feb- 


ruary, 1960 


PUBLIC WORKS for April, 1960 





here are 8 reasons why the 


solves more traffic signal problems: 





EASTERN INDUSTRIES, INC. « NORWALK, CONNECTICUT 
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CRITERIA for OFF-STREET PARKING 


WILLIAM MARCONI 
Assistant City Traffic Engineer, 


San Francisco, California 


FTER a long trial and error 

process, San Francisco’s Divi- 
sion of Traffic Engineering has 
evolved what it believes to be a 
workable set of standards for judg- 
ing the feasibility of off-street park- 
ing space required under San Fran- 
cisco’s “one-for-one” parking ordi- 
nance. The ordinance, requiring one 
parking space for every new or re- 
built living unit constructed in San 
Francisco, gave the Department of 
City Planning the burden of en- 
forcement without, however, devel- 
oping any set of standards other 
than stating that 160 sq. ft. would 
be required for each parking space 
When City Traffic Engineer Ross T. 
Shoaf was asked for advice, he de- 
veloped a template type of analysis 
as the basic standard, which seems 
to work quite well. It allows build- 
ing designers to lay out off-street 
parking space with a set of stand- 
ards that will cover any situation 


Early Standards 


Because the Bureau of Engineer- 
ing contained a Traffic Engineering 
Division, the Bureau was called in 
to act as the consulting unit for the 
Department of City Planning. It was 
asked to judge if parking spaces 
provided by architects and builders 
were actually valid parking spaces 
that could and would be used by 
future tenants. While even very 
tight parking spaces can be entered 
by most automobiles if motorists are 
willing, it is evident that if an off- 
street space is too difficult to enter 
or has the possibility of being 
blocked, the motorist will more 
often than not tend to leave his car 
in the street, thus defeating the pur- 
pose of the ordinance. 

The first standards tentatively 
used by the traffic engineers were 
a modified form of the parking lay- 
out shown in the Bureau of Public 
Roads Parking Manual. They pro- 
vided for 8 x 18-ft. car spaces with 
24-ft. aisles for right angle parking. 
It soon became evident that these 
standards were not applicable to 
this problem for the following rea- 
sons: 

1. The standards appeared to be 
too strict for locations where people 
use the same stalls day after day. 
Generally speaking, the standards 
provided that all cars could enter 
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the stall in one maneuver which is 
not really necessary for a driver 
who is familiar with a parking stall. 

2. There are too many situations 
where standards such as this could 
not be applied; i.e., apartment houses 
or private dwellings with one, two, 
three, four or five parking spaces 

3. The standard did not take into 
account many factors which were 
of considerable importance, such as 
where obstructions, including posts 
and pillars, would be located in re- 
lation to the parking stalls. In ma- 
neuvering into a stall, a vehicle 
often encroaches onto the edges of 
the adjoining stall. The presence of 
a post or pole at the end of a stall 
will prevent this encroachment and 
so make maneuvering and entering 
the stall much more difficult 


Analysis of Stall Adequacy 


After some experience with the 
problem, it was decided to develop 
a set of standards using an automo- 
bile template as the basis of analy- 
sis. The standards are shown on the 
accompanying drawing. The design 
automobile is 6% x 18 ft., with a 
15-ft. inside turning radius. These 
dimensions cover most of the small 


and medium size cars. However, 


the turning radius is as large as 
that of the larger cars. 

For permanent parking, which is 
either apartment or home type 
parking, it is required that the tem- 
plate shown in the drawing be able 
to be maneuvered into each stall 
and that at least 50 percent of the 
stalls be entered in one maneuver 
(One maneuver is a direct drive 
into a stall without any stops in- 
volved. It may include turning of 
the wheels, however.) The other 50 
percent may be entered in either 
two or three maneuvers with the 
restriction that no than 20 
percent of the stalls require three 
maneuvers (two maneuvers is the 
back-in type parking and requires 
one stop; three maneuvers is basi- 
cally making two passes at a stall, 
and requires two stops). The clear- 
ances shown on the drawing, 6 in 
on the driver’s side and 1 ft. on the 
blind side, must be observed when 
maneuvering into a stall. It is as- 
sumed while testing any stall that 
all other stalls are filled 

Transient type of parking such as 
is found in and hotels is 
treated in the same manner as per- 
with two excep- 


more 


motels 


manent parking 


tions 
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REPEAT OPPOSITE CUT-OUT FOR TEMPLATE 
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TURNING RADIUS 


CUT OUT FOR TEMPLATE 


_ MINIMUM 
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! 
SWING POINT 
FOR MINIMUM TURN 





USE OF TEMPLATE 





CUT OUT OF CLEAR CELLULOID 
OR PLASTIC 

MINIMUM TURN IS MADE BY 
PLACING SHARP POINT IN _ 
HOLE MARKED” SWING POINT 
ALL OBSTRUCTIONS MUST BE 
CLEARED AS INDICATED BY 
‘CLEARANCE LINE” 








@ TEMPLATE cut to “%4-in. scale is used by San Francisco Traffic Engineering 
Division to check the size and accessibility of proposed off-street parking space. 
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LACLEDE =o 


.> 


pre-assembled : 


DOWEL 
UNITS 


=. 
SS 


speed paving jobs 


Expansion sleeves, chairs and spacer bars are all precision shop 
welded... by lLaclede...into a complete dowel assembly for 
expansion, contraction and construction joints. 


Delivered to the job site in a single, easy-to-handle unit that main- 
tains rigid alignment, Laclede's new dowel assemblies speed paving 
jobs by cutting installation labor costs. Additional time and money 
can be saved by specifying Laclede dowel assemblies with dowels 
shop coated—ready for immediate installation. 


LACLEDE HIGHWAY STEELS 


@ prefabricated dowel units 

@ multi-rib round reinforcing bors 
@ center joints 

@ tie bors 

@ 7-wire strand for prestressing 
@ welded wire fabric 

@ recess joints 

@ occessories 


LACLEDE 
= LACLEDE STEEL COMPANY 


x SAINT LOUIS, MISSOURI . Producers of Steel for Industry and Construction 
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NEW FROM LYLE All transient stalls must be 8 ft 


6 in. rather than 8 ft. in width; and 

e e e a minimum of 80 percent of the 

National Sign Service Helps You Select stalls should be able to be entered 

in one maneuver and the remaining 

Signs ond Accessories b Function 20 percent in two maneuvers. These 

y stricter standards are felt to be 

necessary since transient parkers 

are not as familiar with the park- 

ing act in a strange location as 

people who live in an apartment and 
who are parking there regularly 


Other Items 


There are a number of supple- 
mentary points in the standards be- 
side the basic template maneuvering 
that must be met: 





1. When a vehicle is parked, at 

least one door should be able to be 
pened a minimum distance of 1 ft 

6 in 

2. No blocked stalis are allowed 

3. Minimum entrance and exit widths 
depend on the number of cars parked 
For three or less, this is 8 ft., for four 
through ten, 9 ft., ten to fifty, 10 ft 
and fifty-one or over, 20 ft. or two 10 
foot exits 

4. Minimum lane widths correspond 
to the entrance width standards 

5. Stalls fronting on the sidewalk 
have to be a minimum length of 20 ft 
so that larger cars will not usurp side- 
walk space 

6. If over 25 vehicies are parked in 


The function of asignis very sim- Lyle representatives have worked 
ple: to be seen and obeyed. But with hundreds of different sign 
selecting the most functional sign problems— perhaps, the very one 
for a given street or traffic prob- that confronts you now. Proper 
lem is often more complicated. sign materials, applicable na- 

That’s why Lyle’s National tional and state sign standards 
Signing Service can be of real. . . these and the many other side an area, a turnaround space must 
value to you. Thousands of city, considerations so vital to the field be provided so that numbers of vehi 
town, county and governmental of traffic control. 
officials have welcomed Lyle Field And, of course, a conference 
Representatives for their helpful with a Lyle Field Representative 
advice and service. puts you under no obligation. 

Actually, in the past 45 years, 5 7. Manu comp grades are set ot 

ld . 25 percent with adequate transitior 


les will not have to back across the 
sidewalk. Also, a vehicie should not 
have to back over 110 ft. after leav 
ing the stall 


sections 


THE SLOW These standards seem to 
STREET quite ell S Fran It 
] Ww in oan rancisco is 
FUNCTION possible that stricte standards 


’ 
might be desirable in a community 





with small population densities, but 


that, of course, is a matter 


' letermined by judgment nd ex- 
PARKING COMMAND perience 
e* ee ® 
ONE 
WAY AND 


t » De 


TRAFFIC gmecrouas DOZENS Volume of Refuse and 





MORE Handling Dota 
The Department of Public Works 


; of Tenafly, N. J.. reported 39,323 cu 
Write for Lyle’s free Sign Manual and the name of your nearest | : p , a 

. > yds. of refuse. Trailer loads to the 

Lyle Sign Representative, if you don't already know him B 





rgen County landfill numbered 
1,142. Required time for loading was 





3,318 hours; for trips 2,584 hours 


SIGNS, inc. for maintenance of equipment 776 


2722 Uni a" 5 hours; for maintenance of grounds 
ei not 3,681 hours Total man-hours 


Minneapolis 14, Minnesota ‘ amounted to 10.515. Cost of refuse 
disposal was $38,867.57 
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NEW YORK COLISEUM « N.Y. 


SSN 


Public Works Engineers 
and Administrators 


The 1960 Public Works Congress and Equip- 
ment Show promises to be one of the largest 
ever sponsored by the American Public Works 
Association. This means that public works en- 
gineers and administrators benefit in several 
ways; first of all from the many technical ses- 
sions that will be set up covering a wide range 





August 
14-17 


Manufacturers of Public Works 

Equipment, Materials & Supplies 
New York City’s ultra-modern, air conditioned 
Coliseum provides the space and exhibition 
facilities necessary to make an ideal setting for 
an equipment show and for displaying your 
products. In addition, approximately 3,000 pub- 
lic works officials from the U.S. and Canada 


will be on hand to see what is new and dif- 
ferent in public works equipment and supplies. 
Approximately 80% of the space has already 
been allocated to many of the nation’s leading 
manufacturers. 


of topics. But just as important will be the 
opportunity to examine under one roof the lat- 
est materials, equipment and supplies avail- 
able to the public works field. It’s the show 
you can’t afford to miss. 


Dempster Brothers, Inc 

Gar Wood industries, inc 
Wayne Manufacturing Co 

The Elgin Corporation 
Pak-Mor Manufacturing Co 
The Heil Company 

Neenah Foundry Company 
Hercules Galion Products inc 

Hydro E-Z Pack Div 
Caterpillar Tractor Co 
Austin Western Works 

Baldwin.Lima-Hamilton Corp 
Daybrook Hydraulic Div. 

Young Spring and Wire Corp 
International Harvester Co 
Flynn and Emrich Co 
Public Works Journal Corp 
Gillette Publishing Co. 

Morse Boulger, inc 
Armco Drainage & 

Metal Products, Inc 

American City Magazine 


AMERICAN PUBLIC 


Fox River Tractor Co. 
Wisconsin Motors Corp 
E. |. duPont deNemours 

& Company, inc 
Allis-Chaimers Mig. Co. 
Rynal Corporation 
Johns-Manville Sales Corp 
R. A Hanson Co., Inc 
Beaumont Birch Company 
Biaw-Knox Company 
Caigon Company Div., 

Hagan Chemicals 

& Controls, inc. 
Chevrolet Motor Div., 

General Motors Corp. 
The Cobey Corporation 
Ellis Manufacturing 

and Distributing Uo 
Ford Division, 

Ford Motor Company 
GMC Truck and Coach Div 


The Conveyor 

Mobil Sweeper Div 
Nichols Engineering 

and Research Corp 
Flexible, inc 
Combustion Engr., Inc 
Hobbs Hydepak. 

Div. of Hobbs Trailers 
G. H. Tennant Company 


Corporation 
Tarrant Manufacturing Co 
International Incinerators, Inc. 
Air Placement Equipment Co. 
Massey-Ferguson ind. Div 
Newark Brush Company 
R. E. Dietz Company 


For Further Information Write: 


woRnk 
1313 East 60th Street, Chicago 37, Ill. 
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The Following Firms Have Already Reserved Space for the 1960 Show: 
Co 


Loma industries 
julian A. McDermott Corp 
Morton Salt Company 
Wacker Corporation 
Weld Built Body Co., Inc 
Witch Marketing Co 
Harnischfeger Corp 
County Chemical Co 
Aeroil Products Co., Inc 
M. H. Detrick Company 
Arrow Safety Device Co 
0-Cedar Division, 
American-Marietta Company 
Michelin Tire Corp 
Astoria Industries 
Plibrico Company 
Clark Equipment Company 
LoDal, Inc 
Refuse Removal Journal 
Publishing Corporation 
New York Telephone Co. 
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SEWERAGE 


AND 


REFUSE 
DIGEST 




















Prepared by ALVIN R. JACOBSON, Ph.D 


Associate Professor and Head, Division of Sanitary Science, Columbia University Schoo! of Public Health 


Clarifier 
Feedwells 


This paper deals with the problem 
of density-current short-circuiting 
in clarification basins. As a suspen- 
sion passes through a settling basin 
it loses settleable solids which are 
heavier than the suspending liquid. 
Therefore, when new feed is intro- 
duced into a basin of partially clari- 
fied liquid it tends to plunge to the 
bottom as a “submerged waterfall” 
and to spread out as a heavy density 
layer beneath the lighter superna- 
tant. The density current so pro- 
duced traverses the basin and is 
deflected upward against the effluent 
wall. Of course the current does lose 
velocity in traversing the basin, but 
there are two factors which coun- 
teract the loss. First, the density 
decreases through loss of some of 
the suspended solids as the current 
traverses the basin. Second, a den- 
sity current in practice does not de- 
rive its velocity solely from sub- 
sidence. A substantial part is resid- 
ual feed-stream velocity which is 
not dissipated by the feedwell struc- 
tures. As a result, even though there 
is substantial loss of velocity, the 
current can still short-circuit to the 
overflow weir. There are two alter- 
native and fundamentally different 
approaches to preventing formation 
of such a short-circuiting flow pat- 
tern. One is the hydraulically effec- 
tive “pipe-line” approach in which 
the basin is made shallow, narrow 
and long enough so that the flow 
tends to traverse the basin with a 
minimum of dispersion or short- 
circuiting. The alternative means of 
minimizing short-circuiting is to re- 
duce all flow velocities sufficiently 
so that hydrostatic stratification 
prevails. The main difficulty in es- 
tablishing density stabilization with- 
in clarification basins lies in dis- 
persing the velocity of the input 
stream. Theoretically, there are 
three ways to cope with the input 
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velocity: 1) Convert the corre- 
sponding energy of the feed stream 
to head; 2) extract it as work; o1 
3) dissipate it as hydraulic 
Nearly all feedwell structures are 
intended to cause irreversible dis- 
sipation of the input energy as 
hydraulic loss. The author discusses 
the various conventional expedients 
and a new type of feedwell to es- 
tablish density stabilization. A num- 
ber of diagrams of the various feed- 
wells and their effects on short-cir- 
cuiting are provided in this article 
“Feedwells For Density Stabiliza- 
tion.” By E. B. Fitch and W. A 
Lutz, Director of Westport Labora- 
tories and Manager, Process En- 
gineering, Plant Design Division, 
Dorr-Oliver Incorporated, Stamford, 
Conn. Journal Water Pollution Con- 
trol Federation, February, 1960 


loss 


Sewerage Improvements 
Protect Beaches 

Principal among the assets of 
Asbury Park, N. J. are the popular 
bathing beaches and adjacent recre- 
ational areas. Their proximity to the 
municipal sewage treatment plant 
makes it mandatory that the plant 
be not only ample in capacity but 
also of modern design with careful 
operation and maintenance. With the 
completion of current construction 
which is the second and final stage 
of a program started several years 
treatment facilities 
will be modern, of capacity suited 
to serve future population projec- 
tions, and conforming to the require- 


ago, the sewage 


ments of the State Department of 
Health. The new intercepting sewer, 
replacing a sewer that was more 
than 50 years o!¢, is of Johns-Man- 
ville asbestos and 
from 16 to 30 inches in diameter. 
The enlarged treatment plant has a 
design capacity of 5.5 mgd average 
flow. The sewage from the new 30- 
inch intercepting sewer and the re- 
located 18-inch sewer is discharged 
into in front of 
the sewage treatment plant where 
control 


cement ranges 


a common manhole 
chlorine is added for odor 
The sewage is then directed to grit 
chambers where the grit particles 
fall through perforated plates into 
hoppers. Grit is removed from the 
hoppers by air lifts and conducted 
through separator pipes to grit cans 
The cans are removed by the exist- 
ing screening hoist for disposal. 
Sewage leaving the grit chambers 
is screened and shredded by one of 
Chicago “Barminutors” and 
then pumped to one of eight rec- 
tangular, covered primary settling 
tanks, each equipped with Link Belt 
sludge and scum collectors. The set- 


two 


tled sewage is discharged into con- 


rete contact tanks where chlorine 
solution is applied for disinfection 
of the sewage The 
tled sewage can flow by 
iods of low tide 


chlorinated set- 
gravity 
during per through 
the 18-inch ocean outfall sewer ex- 
more than 1,000 feet off 
be discharged under pres- 
sure by three Fairbanks - Morse 
pumps. The sludge and scum are 
then pumped to one of the two new 


tending 


snore, or 
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@ DENSITY currents may occur in a settling basin due to the greater specific 
gravity of the incoming flow. Alternatives are discussed in “Clarifier Feedwells.” 
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“Controlled Digestion” 
Additions at Oakland 


California's East Bay Municipal Utility District has made 
commendable steps in their clean-up program to curb pollution 
of the San Francisco Bay 

Their sewage treatment plant was completed in 1951 and in- 
cluded the following P.F.T. equipment: three 95’ Floating 
Covers, three #1500 Heaters and Heat Exchangers, three Floating 
Cover Position Indicators, Gas Safety Equipment 

Continuing their program, in 1958 P.F.T. equipment was 
again selected which included: one 95’ Floating Cover, another 
#1500 Heater and Heat Exchanger and a Floating Cover Position 
Indicator 

1958's additions embodied all the latest digestion controls 
including P.F.T. Pearth Gas Recirculation for increased effective- 
ness of the new unit 

Plant designed by — Engineering Department — East Bay Mu- 
nidipal Utility District. 


Above —P.F.T.’s Pearth Gas Recirculation equipment on newly 
added 95’ P.F.T. Floating Cover Digester. 


Above — Additional P.F.T. Heater and Heat Exchanger installed 
in 1958. Notice the perfect blending with those insta led in 1951. 


wy 
) waste treatment equipment exclusively since 1893 


ad ' PACIFIC FLUSH TANK co., 4241 Ravenswood Avenue, Chicago 13, Illinois 


PORT CHESTER. N. Y. «© SAN MATEO CALIF. «© CHARLOTTE. N.C « JACKSONVILLE 
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sludge digestion tanks, one of them 
being equipped with a Pearth gas 
recirculation system. The total cost 
of the improvement program is in 
excess of $1,150,000. 

“Sewerage Improvements Protect 
Beach Resort.” By Kendall H. Lee, 
City Manager, Asbury Park, N.J 
Pusiic Works, March, 1960 


Electronic 
Hardware 

Future design trends for 
treatment and pumping facilities 
will undoubtedly include the provi- 
sion of more and more automation 


sewage 


economical and reliable 


“Automation may be de- 


for more 
operation 
fined as the automatic control of a 
sequence of events in an orderly, 
predetermined fashion. In addition, 
the results obtained are automati- 
cally measured and used to provide 
corrective control action as required 
to maintain the results within spe- 
cific The 


includes the following precepts: 1) 


limits.” term automation 
Operation is automatic; no manual 
attention is required. 2) Operation 
self-checking 
Operation 
correcting, 


sequences are orde: ly, 
and usually fail-safe. 3) 
is self-regulating, or 





YOU DON’T HAVE 
A TRUCK-LODER 


Your Sewer Crew is 
WORKING TOO HARD! 


PATENT 2.892.557 


LOADS DIRECT 
INTO TRUCK 


fhe 
a Lug 


} ? 
: 7 e 


RELIEVES WORKERS 
OF 3 HARD JOBS! 


ENDS DUMPING 
SEWERAGE 
ON STREETS! 


The TRUCK-LODER frees your workers from the hard F 


jobs of manually dumping the bucket on the street 
— shoveling deposits into the truck, and cleaning up 


the street. 


With the TRUCK-LODER two men can accomplish 
far more than four with conventional 
machines, thereby freeing the extra men for other 


important sewer maintenance work. 


Users report the elimination of time-consuming 
operations has increased sewer-cleaning capacity 
They agree that TRUCK-LODER Bucket 
Machines exceed all performance estimates. 

Your Flexible representative will be glad to give 
you facts and figures at your convenience. 


by 40%. 


\ 


/ 
! 
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| 
' 
! 
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bucket 
Use With Your Present 
Machines 


Use Truck-Loders on the 
dumping end and your 
regular machines on the 
Pull-in end. Net result—two 
complete, modern Truck- 
Loder units. 


REE AEEEEEEEEERAEKHEKRAEKHEHKRKHKKHE KKK 


3786 DURANGO AVE., LOS ANGELES 34, CALIF. 
1005 SPENCERVILLE ROAD, LIMA, OHIO 
415 SOUTH ZANGS BLVD., DALLAS, TEXAS 
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based on measuring desired signifi- 
cant system parameters. The “tools” 
although they may 
often seem to be complex and diffi- 
cult to basically 
made from combinations or modifi- 


of automation, 
understand, are 


cations of a few relatively simple 


devices. It is not the authors in- 
tent to give a complete analysis of 
these devices, but rather to describe 
in simple language what they are, 
how they work, their good features 
and thei: 
restriction 
vices which are electrical in nature 
They 
transistors, controlled 
othe: 
tubes and 


limitations. As a further 


data are confined to de- 
include magnetic amplifiers, 
rex tifiers and 
electron 
After a 


elex tri al 


deviecs, including 


magnetic tapes 
basix 


the author pro- 


description of the 
automation devices 
ceeds into a discussion of how these 
devices can be combined and ap- 
practical pieces of equip- 
t do 


These 


elements and 


plied in 


ment and apparatus iseful 


sewage works jobs include 


static logix sensing 
and protective elements 

Electronic Hardware Makes 
Sewage Works Automation Click 
By R. E. Treffeisen, Application En- 
Industrial Control Dept 
Electric Co. Wastes En- 


February, 1960 


gineet 
Gene al 


yineering 


Turbine 
Aeration 
derived 


ration ol 


Evaluation of the data 
cial-scale ope 


conducted 


irom comme 


tu b ne eration st idies 


it six sites on three different rivers 
Wisconsin during 1958 have pro 
the fe wing ynclusions 1) 
appears to be a 


ne aeration 


means ft adding xyveer 


s low in dissolved xygen 
re passing thr 


and designe ad 
installations. 2) 


are so located able 


process oxygen-deficien waters 
(40 percent saturation less) 


practical amounts of oxygen were 


found to be absorbed at rates rang- 
ing from 1,600 to 8,200 Ib. 0, pe 


1,000 cfs of stream flow per day at 
summer temperatures in excess ol 


ao” C. 3) effi- 


ciencies ranged from 15 to 35 per- 


Oxygen-absor ption 


cent in five of thes« ommercial- 


scale tests rec eliving extended st idy 


4) Turbings 


produc tion 


aeration results in loss 


of power as judged by 
lirect pane | 
25 to 106 percent. 5) 
values of from 1.8 to 5.6 lb. oxygen 
found to be absorbed for each 
kwh of power loss. 6) If firm power 
kwh, the cost 
of aeration by this method appeared 
to be in the range of $3.00 to $15.00 


meter readings trom 


Average 
were 


is valued at l¢ per 
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When you install services 


-use a REAL saddle! 


Massive malleable iron construction. 
Hinged on one side. Single oversized 
plated bolt. Simplicity itself. Full con- 
tour contact — can’t crush. 

New “pillow” type neoprene gas- 
ket bonded inside cast retainer rings, 
preventing cold flow or blowing out 
under high pressure. 

Each saddie pressure-formed to a 
perfect circle fit, soap-and-water 
tested. Write for special Folder SSS. 


M. B. SKINNER CO. 
South Bend 21, Ind. 
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_ Tex-Vir 


ELLIPTO-JECT 
LIFT STATION 


AN ADVANCED CONCEPT IN PNEU- 


MATIC EJECTOR STATIONS 


EXCLUSIVE SHELL WITHIN- 
A-SHELL DESIGN 
Elliptical-shaped outer shell com- 
pletely encloses the air storage 
tank and sewage receiver of this 
simplex sewage ejector station 
This unique design provides max- 
imum protection for all com- 
ponents — plus easier mainte 
nance and modification. Any 
component can be removed and 
replaced without removing the 
outer shell 


SUPERIOR COMPONENTS FOR 
EXTRA DEPENDABILITY 

Brand names of motors, com 
pressors, controls, and other 
Ellipto-Ject components are 
among the most dependable in 
American industry. You know 
you are getting the best when 
you specify Ellipto-Ject 


INSTALLATION TESTED 

AND PROVEN 

Ellipto-Ject pneumatic ejector 
Stations are setting new stand 
ards. Names of municipal and 
industrial users on request 

Let Tex-Vit help with all your 
sewage lift problems. Tex-Vit 
also manufactures Delta-Ject, a 
duplex station incorporating the 
same design principles as the 
Ellipto-Ject. Other Tex-Vit pro- 
ducts include pneumatic ejectors 
and packaged pump stations 


Write for 
Bulletin No. £J-60 


SUPPLY COMPANY 
MANUFACTURING DIVISION 


Dept. P4, Box 117, Mineral Wells, Texas 


per ton of oxygen absorbed. Tur- 
bine aeration is expected to con- 
tinue in Wisconsin, Minnesota and 
Michigan and in Germany and it is 
hoped that the various data can be 
brought together in the near future 
to help in further development of 
the design and operating problems 
observed and anticipated in turbine 
aeration. 

“Commercial-Scale Operation of 
Turbine Aeration on Wisconsin 
Rivers.” By A. J. Wiley and B. F. 
Lueck; and R. H. Scott and T. F. 
Wisniewski, Respectively, Sulphite 
Pulp Manufacturers Research 
League, Appleton, Wis.; and Wis- 
consin Committee on Pollution, 
Madison, Wis. Journal Water Pol- 
lution Control Federation, February, 


1960. 


Nation’s Largest 
Incinerator 

In 1955 the City of Chicago em- 
barked on a long-range incinerator- 
construction program. The Medill 
Avenue plant was the first one con- 
structed; this went into service in 
1956. The Calumet plant is the sec- 
ond of four scheduled for construc- 
tion and is the largest built so far 
in the United States. It contains six 
furnaces each rated at 200 tons per 
24 hours and each divided into three 
cells with individual charging and 
ash removal. Three 5-ton P & H 
cranes transfer refuse from the 
1200-ton-capacity storage pit to the 
various charging hoppers. Hydrau- 
lically-operated inclined Flynn & 
Emrich stokers agitate the refuse as 
it burns. A 250-ft. chimney serves 
each pair of furnaces. Large subsi- 
dence chambers and a spray cham- 
ber with a wet bottom assure elim- 
ination of the fly ash to meet the 
city’s air pollution control require- 
ments. Independent air pollution 
tests were made by a private testing 
iaboratory to determine the effec- 
tiveness of the equipment for the 
removal of flyash. The results ex- 
ceeded expectations. The design ca- 
pacity of 200 tons per 24 hours for 
each furnace was based on a mixed 
refuse consisting of 46% combus- 
tible, 15° moisture, and 39% non- 
combustible. Chicago’s refuse aver- 
ages 400 to 500 pounds per cubic 
yard and 4,000 BTU’s per pound. 

“Calumet Incinerator—Chicago’s 
Second, Nation’s Largest.” By R 
H. Stellwagen, Consulting Engineer. 
The American City, February, 1960. 


Reidsville, N. C., 


Sewage Plant 


When Reidsville, N. C., was faced 
with a major sewage problem in 


1953, it inaugurated a $1,150,000 
sewage collection system and treat- 
ment plant improvement program, 
which took three years to complete. 
The key to the program was a new 
3 mad high rate trickling filter plant. 
Other construction included three 
pump stations, improvements to an 
existing pump station, and neces- 
sary outfalls, interceptors and force 
mains. Treatment facilities included 
a bar screen, grit chamber, primary 
sedimentation tanks, high rate fil- 
ters, final settling tanks, chlorine 
feed equipment and contact tanks, 
sludge conditioning tanks, digesters 
and sludge drying beds. A unique 
system of control of recirculation 
based on sump level rather than 
plant influent rate of flow is a fea- 
ture of this new plant as it provides 
a more simple and economical ar- 
rangement. Such control is provided 
by use of a Foxboro Stabilog indi- 
cating level controller. This instru- 
ment, together with a bubble tube 
measuring element, keeps sump 
level at a set point by operating an 
18-inch butterfly valve in the recir- 
culation line from the final sedi- 
mentation tanks. Five reinforced 
concrete final sedimentation tanks 
and chlorination facilities follow the 
filters and provide the final phase 
of the treatment process. 

“Reidsville, N. C. Trickling Filter 
Plant.” By E. J. Moglnicki, Piatt & 
Davis and Associates, Consulting 
Engineers. Water & Sewage Works, 
February, 1960 


Other Articles 


“Another County Operates A Sani- 
tary Landfill.” How an wunorganized 
county refuse disposal site, operated 
without plan and harboring many 
rats, was converted to a sanitary fill. 
By Pat Thomson, County Engineer, 
Douglas County, Waterville, Washing- 
ton. Public Works, March, 1960. 

Setting Fair Sewer Service Rates 
For Sewage and Industrial Wastes.” 
Allegheny County’s new treatment 
plant will be financed by revenues 
from 70 communities and complex 
factory discharges. By John F. La- 
boon, Executive Director, Chief Engi- 
neer and R. J. Dougherty, Chief Con- 
struction Engineer, General Superin- 
tendent of Operations, Allegheny 
County Sanitary Authority, Pittsburgh, 
Pa. Wastes Engineering, February, 
1960 

“Technology and Economics of 
Household Sewage Disposal Systems.” 
The principal conclusions of this com- 
prehensive report are that an in- 
tensive research and development pro- 
gram to advance the technology of 
sewage disposal for metropolitan 
fringe areas is needed and until such 
time as the results of this program 
have become firmly established, con- 
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servative, time-proven sanitation ob- 
jectives should be vigorously main- 
tained in these areas. By Harold A. 
Thomas, Jr., James B. Coulter, Thomas 
V. Bendixon, and Allen B. Edwards. 
Respectively, Professor of Civil and 
Sanitary Engineering, Harvard Uni- 
versity, Cambridge, Mass.; Senior San- 
itary Engineer, Soil Scientist and Sen- 
ior Assistant Sanitary Engineer, Sub- 
urban Sanitation Studies, Robert A 
Taft Sanitary Engineering Center, 
Cincinnati, Ohio. Journal Water Pol- 
lution Control Fed., February, 1960. 
“Aeration In The Activated Sludge 
Process.” Plants with much higher 
oxygenation capacities possible. A 
series of three articles. By A. L 
Downing, M. A., B. Se., Water Pollu- 
tion Research Laboratory. Contract- 
or’s Record and Municipal Engineering, 
Jan. 20, 27, and February 3, 1960. 


Bearing Temperature Control 

for Pump Station 

Water for Montclair, N. J., comes 
through a 74-in. aqueduct from the 
Wanaque Reservoir to three water 
service areas through two pumping 
stations. Both pumping stations in 
the system in the past have required 
constant supervision 

Only one station (Watchung Ave- 
nue) is now manned—the second 
pumping station (Grove Street) is 
remotely controlled. This economi- 
was obtained by 
protecting the pumps automatically 
from overheating damage, plus the 
remote transmission of all instru- 
ment measurements from unmanned 
Grove Street station to a super- 
visory control panel at Watchung. 
This effected an annual saving of 
$12,000 

A temperature monitoring system, 
the Thomas A. Edison Industries 
“Omniguard,” provides continuous 
monitoring of motor bearing tem- 
peratures of each of the four pump- 
ing units at the remotely operated 
Grove Street station. If the tempera- 
ture of any one of the 16 monitored 
points exceeds a predetermined set 
point, the pump unit is automati- 
cally shut down, preventing damage 
to the equipment. 

Additionally, the remote control 
panel at the Watchung supervisory 
station permits starting and stopping 
any of the four pump units for the 
Grove Street station as well as con- 
trol of the valves for each pump. 


cal arrangement 


Fly Ash Sold by City Power Plant 


It is reported that Cleveland, Ohio, 
is selling the fly ash produced by the 
city power plant, whereas disposal 
formerly cost about $30,000 per year; 
it is anticipated that an income of 
$10,000 will be derived from the sale. 
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Vacuum-clean Pavements 


the EASY, LOW-COST 
“City Slicker” Way 


Do you have the problem of picking 
up pedestrian dropped litter in your 
busy downtown street gutters? On 
parking lots, shopping centers, play- 
grounds? Then this compact, Jeep- 
mounted, Tarco “City Slicker” is your 
most economical answer. 


The “City Slicker” cleans a 6% foot 
path by means of vacuum and air 
power ... no brooms or brushes to 
wear out or service. Sucks up and 
separates for quick handling: (1) all 
kinds of light bulky litter: newspapers, 
paper cups and wrappings, cigarette 
butts, tin cans; (2) dry sand; (3) light 
fine dust. Maneuverable and safe to 
operate in heavy traffic max- 
imum operator visibility. Dusty air 
cleaned in special air cleaners 


The “City Slicker” is mest economi- 
cal. The actual operating cost is less 
than \% of the curb-mile cost of most 


TARRANT 


other cleaning methods for every 
mile you use a “City Slicker” you will 
cut your present costs up to 75%. By 
using a “City Slicker” you release your 
large power sweeping equipment for 
more important dirt sweeping opera- 
tions for which they are designed. 


“City Slickers” are now perform- 
ing money-saving litter collection work 
in several large cities. They can do the 
same for you. For details see your 


TARCO dealer or write to us. 


MFG. CO. 


28 Jumel Place, Saratoga Springs, N. Y. 








For the latest and 
most complete 
design data on 
peripheral feed 
clarifiers for 


liquid waste treatment 


WRITE FOR 
LAKESIDE 
SPIRAFLO 
BULLETIN 126 
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EBMI 
Underground Boring 
Machine 
New! Improved! 


Model 70 
@ BORES—with no surface break 
@ BORES—vup to 250 feet in length 
@ BORES—uwp to six inches diameter 


@ BORES—+so drill stem of pipe of 


conduit stays 
@ BORES—1,000 feet on 1 Gal. of 
gas 
@ REAMS—up to 12 inches diameter 
Write immediately for information. 


savored ef: mc 


P. O. Box 1100 
Santa Monica, California 
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LSU Tigers Now Have One 
Of the Nation’s Best Lighted 
STADIUMS 


IGER STADIUM in Baton Rouge, 

La., home of LSU’s outstanding 
football team, has been re-lighted 
with a new 8-tower system which is 
one of the finest in the nation. Six- 
teen Kerrigan low-alloy, high ten- 
sile steel standards, 90 feet tall, 
supporting a total of 572 floodlights, 
are mounted on top of the stadium. 
Specially constructed to withstand 
125 mph winds, these continuous 
tapered, octagon shaped poles have 
bases that measure over 2% feet in 
diameter. 

The new floodlights hang 163 feet 
above the gridiron—47 feet higher 
than the old arcs which were in- 
stalled in 1931. The old wide angle 
floods lighted the playing field but 
they hit sideline spectators’ eyes 
too. Lighting on the field was not 
uniform, and “blind spots” made 
the pass receiver's job more diffi- 
cult. Now the new narrow beam 
floods are directed down on the 
playing field and not in spectators’ 
eyes. They give a uniform 115-foot- 
candle reading which is about five 
times greater than the old spotty 15 
to 30 foot candles 

In the event of power failure on 
one tower, the other 
carry the load. On the old system 
a power failure would mean fou: 
towers out of operation. As an 


seven can 


@ HERE IS a close-up view of the specially built poles as they are placed on the 


@ TOP section of pole, complete with 
platform and Hoodlights, is raised into 
position for slipping over lower section 


added individual 
feeder lines were installed from the 
In the 
event one line has mechanical fail- 
ure, the alternate feeder line takes 


over for uninterrupted lighting 


precaution, two 


power house to the stadiun 


Each lamp unit was installed with 


precision by peep sight on cents 


ground, with the fleodlights and platforms attached ready for the final erection. 
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line of fixture. Each floodlight was 
spotted to a particular point so that 
the lighting was diffused and 
crossed, leaving no shadows on any 
section of the field. In fact, a foot- 
ball game can easily be played with 
only half of the lights in operation. 

The new system was designed by 
W. H. Dyer & Associates, electrical 
engineering consultants, associated 
with Alfred G. Rayner & Associates 
for the structural steel work Both 
are of Baton Rouge. The sixteen 
9)-foot steel standards, with special 
22-inch bases and floodlighting plat- 
designed and manu- 
factured by Kerrigan Iron Works 
Co., Nashville, Tenn. Curtis H. 
Stout Co., New Orleans, was Kerri- 
gans representative on the job 
Appleton Electric Company supplied 
the floodlamps. Construction was by 
Sachse Electric Baton 
Rouge. To install the big towers 


forms were 


Company 


high on top of the football stadium, 
two 


each standard was erected in 
sections. First the lower half, 3 
feet long, was hoisted in plac e, then 
plumbed up. The 40-foot top sec- 
tions, with « omplete assembly of 
lights already installed on the 
ground, were then lifted and fitted 
into slip joints high in the ai: 
Thanks to $165,000 worth of lights 
there is now real seeability” at 
Tiger Stadium at night 


standpoint of both th 


from the 
plays rs and 


the fans 


@ ANCHOR base is provided atop the 
stadium onto which steel pole is placed. 
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(a METERS 
POSITIVE CONTROL OF MATERIALS IN MOTION EM) FEEDERS 
Na) CONTROLS 


B-I-F MAKES FILTER CONTROL 
AUTOMATIC...SIMPLE... ECONOMICAL! 


Auto-Central® Filter Control Systems Bring Push-Button 
Economies to Cost-Conscious Communities! 


Installations at: 


Put your filter plant under push-button control save time 
money and increase reliability. One operator, pushing one 
button, starts the automatic sequencing of all valves in the 
filter backwash cycle starts a high speed recorder which 
eliminates need for log entries and computations 

Result: reduced operating time, elimination of human error, 


manpower released for more important duties 


System also permits economical arrangement of physical 
plant, lowers initial cost automatically assures precise 
control of backwash cycle, provides reliability never possible 


with manual systems 


Industries 


BUILDERS PROVIDENCE + PROPORTIONEERS + OMEGA 





METERS + FEEDERS + CONTROLS / CONTINUOUS PROCESS ENGINEERING 


For complete details, request 
Bulletin 480.20-1. Write B-I-F Industries, Inc., 


356 Harris Avenue, Providence 1, R. |. 
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Sanitary Fill Reclaims Valuable Land 


When 


prohibiting 


O PROVIDE space for its refuse 
dump, Bordentown, N. J., 18 years 
ago took over some 30 acres of 
swamp land. Over the next 13 years, 
12 acres were brought to grade. As 


town drew up 


increased in the area, agreed to care 
valu- the 
town, 


Borough of 


population 
this swamp land became more 
able as a site for refuse disposal and 
the filled portion acquired potential 


nearby 


value as an area for light industrial city of Bordentown had pu: 
500 « 


model 


Case 


and commercial installations. a 





New Jer 


open 


verting this area to a sanitary land- 
fill. In preparing the plans, the Ci 


Township of 
the Town of Mansfield an 
Fieldsboro. In 1955, th anitary and cost andpoints. So 


and this formed the nucleus of the 
equipment for operating the land- 
fill; but to handle the increased load 
and to aid in trenching, spreading, 
and compacting, it added 
a larger Case, a Model 1000 crawler- 
dozer with tilting blade 

Costs of operating the landfill are 
shared by the four communities on 
capita basis. The landfill now 
and handles an 
average of 300 truckloads a month 
Refuse from a state reformatory and 
mental institution is also 
handled at the landfill 

To start the new fill, a trench 10 
40 ft. wide and 200 ft. long 
was excavated by the two machines 
Dirt from 


covering 


a per 
serves 16,000 people 


irom a 


ft. deep, 
th s trer 1 Was used to 
dump 
started 
and dirt 
ne efuse 


acted in 


lose if ] j 


sey passed a law he hi nel her he first 


dumps, 


Borden- nch is filled an covered, the 
for nd wil t ly f } 


‘on- 


program ‘ 


ty j ng 1. Edv i Koenig 
lic Works 


lentown, the nev ndfill has 


the refuse fron Nilay and Dir« 
Borde 
the n ve satisia ry from both 
hased 


rawler-loade 





The Brand with 
the Silver Band* 


Over 300 million feet In use . coast to ‘coast! 


The test of time has proved the high quality of Orangeburg Rox 
Proof Pipe and Fittings for house sewer lines, downspout run rs 
and other underground, non-pressure uses 

Orangeburg’s Taperweld Joints seal root-proof and watertight. No 
leakage And because it's made of 


non-metallic material, Orangeburg 


a strong, tough 


Alternate 


no infiltration 


does not rust freez 


ing and thawing... acids and alkalies found in ground water and 


sewage do not affect it 


All these qualities plus speed, ease and economy of installation have 


st*., ORANGEBURG MANUFACTURING CO 


rained for Orangeburg a ywing acceptance among leading ay 


proving suthoritic irchitects enginecrTs builders and plumbers 


Today 300 million feet of Orangeburg are in service from 


Maine to California 


over 


The Silver Band* identifies 
Perforated | ipe for foundation drais 


genuine Orangeburg: Ro of Pipe 


for sewer lines tank 
lisposal fields. Orangeburg exceeds requirements 

SS-P-356 and Commercial Standard CS 116-54. Writs 

Dept. PW-40 for Engi 


neers inde pe ndent re port 


7 a oa , * _ = 
Division of The Flintkote Company, Manufacturer genuine ORANGEBUR 


a 4 of America’s Broadest Line of Building Product 
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Root-Proof Pipe and Fittings 
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FLUIDICS' ar work 


Flow Pressure Valve Control 
Level | Pump Control 


j 
d 


ne 
: \ 





Unattended Pumping Station 


Cut costs, improve efficiency— 
automate your present water system 
with Simplex Orthoplex 

Supervisory Control 


ORTHOPLEX SYSTEM can pay for itself 


during the first year of operation. 


ORTHOPLEX assumes the responsibility for 


automatically controlling remote pumping 








stations, control valves, elevated tanks, res- 
ervoirs FREES PERSONNEL FOR 
MORE IMPORTANT JOBS. 

ORTHOPLEX can be installed to operate 


with most existing flow- and level-sensing 
devices without change or with the addi- 





tion of new low-cost devices 


IMPROVED DESIGN reduces maintenance 
to the minimum by the elimination of all 
vacuum tubes, motorized timers and motor- 


ized sequence switches. 


AS MANY AS 29 CHANNELS over a single Central Control Station 
pair of wires—private or telephone. 
FOR COMPLETE INFORMATION, send us 
your requirements. 

*FLUIDICS is the Pfaudler Permutit 

program that integrates knowledge, 

equipment and experience in solving a division of PFAUDLER PERMUTIT INC. 
problems involving fluids. Lancaster, Pennsylvania 














Specialists in FLUIDICS ... the science of fluid processes 


SEE THE SIMPLEX ORTHOPLEX IN ACTION AT OUR BOOTH AT THE A.W.W.A. 
NATIONAL CONVENTION AT BAL HARBOUR, FLORIDA, MAY 15— 20, 1960 
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PLASTIC 
SEWER 
MAIN 
INSTALLED 


HE FIRST plastic sewer main in 

the United States has been in- 
stalled in Needham, Mass. 300 feet 
of 8-in. main and 150 feet of 4-in. 
house connection pipe were used for 
the project. House service connec- 
tions were made by saddle-type, 
solvent-welded plastic with 
4-in. branches to join the 8-in. main 
All plastic pipe for the Needham 
sewerage project was furnished in 
15-ft. lengths by the Evanite Plastic 
Co., Carrollton, Ohio, a division of 
the Evans Pipe Co., Uhrichsville, 
Ohio 

Commenting on the installation, 
E. A. Symonds, superintendent of 
sewers for Needham, said, “We have 
here an excellent test of the per- 
formance of a completely plastic 
sewer system from house drains to 
manholes. And having had an op- 
portunity to evaluate the purported 
advantages of plastic sewers, with 
respect to contro] of infiltration and 


wyes 


© LAYING &-inch plastic sewer main for Needham, Mass., project. One man con 
handle the 15-foot lengths. Inset shows saddle-type wye used for house connection 


root intrusion, we are completely 


satisfied with the results.” 

Laying of the pipe presented no 
special problem even though there 
was considerable ground water pres- 
ent. Washed stone of ly» to %4-in 
size was used as a bed, and the stone 
was banked on each side of the pips 


Backfill 


ing to a depth of about one fe: 


at least to the spring lins 
above the top of the pipe was done 


by hand; the remainder by machins 


Evanite plasti pipe can be cut 
rejoined 
work- 


uts easily, with a handsaw 


anywhere and readily 


without further ma Lo 


drilled to make conns 
and nspection holes can be cut 
the main and closed by cementing a 
piece of pipe over the hole 
installation of a 


Since the initial 


last Sanitary sewer! th S-i 
tvanite has been used 


wer with equal success 





( Advertisement ) 





Industrial Movie Program Wins Acclaim 


Smith & Loveless Color Movie on Factory-Built Lift Stations 
Applauded by Engineers, Public Works and City Officials 


The world’s largest manufacturer of 
factory-built sewage lift stations has 
come up with “just about the world’s 


Smith & Loveless sales representatives use 
this convenient portable projector to show 
the firm's first industrial movie to prospex 
tive customers 


easiest method” of showing their first 
industrial movie to prospective cus- 
tomers 


Sales representatives of Smith & Love- 
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less, Lenexa, Kansas, use a special-built 
continuous projector to show the firm's 
color sound motion picture tO cngi 
neers, builders, public works and city 
officials all over the United States and 
Canada. The projector, called a Cine 
salesman, takes only seconds to set up 


It looks like 


television set and is ideal for office 


and operate a portable 


calls on busy executives. Forty-five of 
the projectors are now in use to tell 
the Smith & Loveless story on factory 


built sewage lift stations 


Movie Has Educational Vaiue 
The movie emphasizes the manufa 
ires ana 


ture, operation, design feat 


installation of Smith & Loveless lift 
stations, used in municipal and subur 
ban developments to raise sewage to a 
higher level or treatment facility. It 


includes a complete tour of the Smith 


& Loveless manufacturing plant near 


Kansas City 


Program Wins National Award 

The Smith & Loveless movie program 
was cited for “Exceptional Merit” in 
the national “Ideas for Home Builders 


contest sponsored by the Producers 


The continuous projector used by Smith & 


Lovele 


sales representatives 
Cou I Inc and the Nati na Asso 
lation of Hi re Builders Was! ing 


n, D. ¢ 


neetings and classroom Special 


showings can be arranged by ntact 
ing Department 40, Smith & 
Loveless, Division—Union Tank 


Car Company, Lenexa, Kansas. 
2486 
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No dog, this seeing eye! 


What started out as a favor to a friend (devel- 
opment of a Cleanable Sight Glass) has turned 
into one of our most gratifying enterprises. While 
not unusually profitable as a commercial venturc 
the good will implications are immense: over 500 
sewage, water and industrial waste treatment plant 
operators throughout the world feel kindly toward 
Eimco-Process equipment because they can now 
visually control sludge withdrawal 

Think of it. Instead of guessing at that critical 
point where the heavy layer ends, they can see it 
Instead of flying blind, they can witness the phe 
nomenon of thin sludge being pulled through the 
heavy layer and, of course, take prompt remedial 


THE EIMCO CORPORATION 


April, 1960 


action (like shutting off the pump). And if grease 
in the sludge clouds the inside of the Pyrex, a little 
solvent injected through the hollow wiper rod and a 
few deft swipes of the wiper clear matters instantly 

Our obligation is clear: to make this inexpen- 
sive adjunct to efficient plant operation available to 
all operators as quickly as Eimco production sched- 
ules permit 

Your part is simple: if you have a 4” or 6” 
standard elbow in your sludge line, wire your 
Cleanable Sight Glass order and stand by with 
wrenches. Or, if you want to contemplate more 
facts and figures, send for Bulletin SM-1002. One 
way or the other, may we hear from you? 


Ger Process Engineers Division 


420 Peninsular Avenue 
San Mateo, California 





THE 


WATER 


WORKS 
DIGEST 

















Prepared by ALVIN R. JACOBSON, Ph. D. 


Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Porous Membrane 
Demineralization 

Engineers and scientists all over 
the world are searching for econom- 
ical methods of turning sea or 
brackish water into fresh potable 
water. Among them is the manu- 
facturing firm of Ionics, Inc., Cam- 
bridge, Mass., which has developed 
a porous membrane electric method 
of desalting brackish water to a 
useful level at a low operating cost 
These membrane demineralizers are 
capable of removing a major por- 
tion of the dissolved cations (sodi- 
um, calcium and magnesium) and 
anions (chlorides, bicarbonates and 
sulfates), which contribute to hard- 
ness and alkalinity in natural wa- 
ters, to provide potable water for 
household and industrial use. These 
membranes utilize the movement of 
salt by an electric current through 
the special membrane. One type of 
membrane permits positive ions to 
pass but bars negative ions. The 
other type allows negative ions to 
pass but bars the positive ions. 
When a number of these mem- 
branes are placed in the container 
as separators, arranged alternately, 
and a direct current voltage applied, 
alternate compartments are de- 
mineralized. About 30 plants are 
now in operation in small munici- 
palities, ice plants, military posts, 
bottled water plants, isolated oil and 
running exploration camps, hospi- 
tals, utilities, and soft drink bottling 
plants. 

“Porous Membrane Demineraliza- 
tion.” Water & Sewage Works, Feb- 
ruary, 1960 


“Shock Treatment” 
Revives Wells 

In rehabilitating two wells, one 
862 feet and the other 882 feet deep, 
the Public Service Board of El Paso, 
Texas, used a new “Hydro-Sonic” 
redevelopment process recently in- 
troduced by the Halliburton Oil 
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Well Cementing Co. The process is 
designed to remove certain types of 


flow restrictions wells; namely 
scale, sand and silt, or 
that build up or migrate to cause a 
gradual reduction of flow. The proc- 
ess is performed by placing small 
a wire at calcu- 


materials 


explosive charges on 
lated distances apart and detonating 
them in a special delayed time : 

quence by means of an electrical 
charge from the surface. The amount 
of explosive used in each charge 

determined by the pipe size, thick- 
ness, grade and type, together with 
an estimate of pipe condition de- 
termined by a water analysis. Upor 
detonation, a shock-wave moves out 
from the charge and strikes the cas- 
ing with a combination hammer-like 
blow and energy change. This helps 
to remove incrustation or scale 
build-up from the inside of the pipe 
and loosens or dislodges other ma- 
terial near the well bore. An air 
compressor and a 4-inch jet pipe 
were used to clean out the well. Th« 
treatment given both wells pro- 
duced excellent increases in specifi 
capacities. Charges for the treatment 
of the two wells amounted to a total 


of $1,832.50, a fraction of the cost 


approximating $140,000 for drilling 
two new wells 

Shock Treatment Revives Wells.” 
By James B. Kelly, Geologist, Pub- 
ic Service Board, E] Paso, Texas; 
Clifford R. Jensen, Ass't Supt., In 
Charge of Maintenance of Wells, El 
Paso, Texas: and Ernst H. Gras 
Staff Engineer, Halliburton Oil Well 
Cementing Co., El Paso, Texas. Wa- 
ter Works Engineering, February, 


1960 


Ready To Serve 


Their Suburbs 

In 1956 the City of Melbourne 
Fla., was faced with a difficult de- 
cision when it was ealized that 
their water utility would have to be 
rebuilt. After careful 


study it was decided to make the 


r ompletely 


listribution system capable of 
ing neighboring towns and sur- 
rounding county area, and the plant 
easily expansible to serve the boom- 
ng 
place in parts of Florida. The water 
treatment plant was built with a 
capacity of 6 med which can be 
loubled by the addition of one 
flocculator, one clarifier, and one 
filter. The intake structure, pumps 


g population growth now taking 


@ RESERVOIR is covered with aluminum arches to keep water cleaner and cooler. 
These were furnished by Kaiser and are of 0.32-inch alclad alloy 3004. Installed 
cost was $1.39 per square foot. This is the Stump Hill Reservoir, Pawtucket, R. |. 
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We Invite AWWA Delegates To 


STOP by 
ANNISTON 


On vour way to or from the AwwWa convention 


May 15-20in Bal Harbour, Florida (Miami 
e CHICAGO 


Beach) stop at Anniston, Alabama, and visit with 
us. We cordially invite you to see our enlarged 
; 2 CINCINNATI e 
manufacturing facilities, break your trip for a e ST. LOUIS 


few hours or a day and be our guests. 
LOUISVILLE e 


You'll find it time well spent to see first hand 
just how the high quality of M & H products is NASHVILLE KNOXVILLE @ 
attained in our modern plant. Either stop by un- . 
announced, or “if you let us know you're coming © MEMPHIS © CHATTANOOGA 
we will bake a cake!” 
ANNISTON 


& 


BIRMINGHAM e e ATLANTA 
e DALLAS 


NEW ORLEANS e 
FLORIDA 


M:H VALVE @: ; 


4 
AND FITTINGS COMPANY \ 
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and plant hydraulic system have all 
been designed to handle 12 mgd. 
The plant takes water from Lake 
Washington. The raw water con- 
tains on the average about 200 ppm 
of color, mostly from tannic acid 
which is reduced to about 5 ppm by 
alum flocculation and the use of 
carbon in the Dorrco flocculator and 
clarifier. After sedimentation the 
water flows to two double filters 
equipped with Wheeler-type bot- 
toms, Builders-Providence consoles 
and instruments, Palmer surface 
washers and Allis-Chalme:s butter- 
fly valves. Chlorine may be added 
to the clarifier, clear-wells or filters 


as desired. The system now serves 
5,800 customers and this figure is 
growing at the rate of ten a day 
from Melbourne and the surround- 
ing area comprising a total of 44 
square miles. The entire program 
cost approximately $6,750,000 
financed by a revenue bond issue. 

“We're Ready to Serve Our Sub- 
urbs.” By Tevis Huguely, City Man- 
ager, Melbourne, Fla. The American 
City, February, 1960 


Diatomite 
Filtration 

When it became evident for the 
Village of Palmyra, N.Y. that a new 





BUFFALO 
MUNICIPAL 


CASTINGS 


ere available in every size and style! 


No matter what size, sha 


to serve your needs. Or, 


or style munici 
may desire — you're practically sure to find a 
desired, 


casting you 
ffalo” casting 
castings may be made to 


your own specifications. Whether you need valve, service or 


roadway boxes, meter boxes, manhole ri 


. 


and covers or other 


municipal castings, you'll find all “Buffalo” castings designed 
dependability 


for service and 





4 
5 
st 
__ 


2 pc. sliding type 
odj. 5 valve box 


Prompt quotations given on all! 
your stonderd or specia! groy 
iron or nonterrous castings. 


Write or wire Dept Jj for Bulletin mii 





screw type 
valve box 


SINCE 1930 


BUFFALO PIPE @ 
FOUNDRY CORP. 


BOX $5 ~ STATION 6 OF e764 BUFFA OO 7 NY 


plant must be built to meet the in- 
creasing per capita water demand, 
a diatomite filter installation was 
decided upon. The plant is housed 
in an attractive one-story building 
measuring 36 by 28 feet. Design 
capacity is 500,000 gpd, with pro- 
vision for easy expansion to 750,000 
gpd total. The main filter installa- 
tion consists of two 200-sq.ft. Spar- 
kler Model SCJ filters, 
with circular perforated stainless 
steel Orlon 
cloth. Design capacity is 1 gal /sq-ft 

min. Both body feed and precoat are 
supplied from a 300-gallon slurry 
tank which is filled daily. At the 
start of each cycle, the filters are 
precoated with 0.15 Ib./sqft. of 
Johns Manville Hyflo Super Cel, or 
a total of 30 lbs. per filter. The pre- 
coat is applied by means of an educ- 
tor as a slurry containing about 
0.4 lb. (about 5 percent) of diatomite 
Following the precoat 


diatomite 


leaves covered with 


per gallon 
opration the filters are run to waste 
for three or four minutes, or until 
examination of an effluent sample 
shows no sign of filter aid particles 
During the filter run a body feed of 
the Hyflo Super Cel is fed as a 5 
percent slurry by the diaphragm 
pump at the normal rate of about 
i mg/L of filter aid for each mg/L 
Each filter 


in continues until the pressure dif- 


of raw water turbidity 


ferential through the filter has 


reached 10 to 15 psi, which is gen- 
erally for a period of two to tour 
days. The filters are 


built-in jet sprays for backwashing 


4 


prov ided with 


and this operation can be con pleted 

sbout 15 minutes using from 500 
to 1,000 gallons of treated water 
This compact, efficient plant has 


operation ! more than 


} 
prov led for all 


beer n 
three years and has 
increased water demand at low 

tial and operating costs 
Diatomite Filtration Works For 
Palmyra.” By William E. German 
Water Treatment ‘lant Operator 

Pusitic Worxs, March, 1960 


Filter 
Evaluation 
A filter 


which small experimental filters are 


evaluation program, in 
utilized, has been conducted at Han- 
ford, Wash., since 1950. The most 
satisfactory equipment used for this 
study is a small 5-gpm complete fil- 
ter plant equipped so that during 
chemical treatment, the flocculation 
time and speed, settling time, and 
filtration rate can be varied over a 
wide range. Filters made of sand 


alone, anthracite alone, and sand 


and anthracite together, of various 
depths, were 


particle sizes and 


evaluated. As an aid to judging the 
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Permanent 
rust-resistant 


CAST IRON PIPE 


Today 68 American cities are still using cast 
iron water mains installed a century or more 
ago. No nonmetallic substitute has ever 
matched this record for longevity and long 
run economy. 


Long life — lowest long run cost — are 
two of many reasons why Cast Iron Pipe is 
the best investment your community can 
make for new installations or extensions of 
water mains or sewer lines. 


lowest Maintenance Cost 


Maintenance cost of Cast Iron Pipe is far 
below that of any other pipe material which 
has been in use long enough for the recording 
of conclusive data. This is due to its effec- 
tive resistance to corrosion, its wide margins 
of safety in strength to withstand impact, 
beam and crushing stresses. 


Finally, there's the factor of — 


Re-use or Salvage Valve 


When water mains must be abandoned, 
re-routed or replaced by larger sizes, Cast 
Iron Pipe can be re-used or salvaged at a 
further substantial savings. 


Cast Iron Pressure Pipe Industry 


This advertisement is published \ | 
in the interests of the aaa IRON ComMPANY 


nye WOODWARD, ALABAMA 
i ea 4 
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filter performance, criteria were 
prepared which specify that a satis- 
factory filter must produce filtered 
water containing less than 0.01 ppm 
turbidity and that the filter run must 
be at least 6 hr. for all 
conditions encountered, at a 
tion rate of 6 gpm ‘sq.ft. and with a 
settling time of 1 hr. As a 
these studies a number of 
sions have been reached: 1) Filters 


raw-water 


filtra- 


result of 


; 
conciu- 


made either of sand or of anthracit 
alone do not meet the 
criteria. 2) Filters made of sand and 
together did meet the 
3) The best combination of 
particle sizes and depths of these 


pr Oop st d 


anthracite 
criteria 


of 30-40 


and 22 in 


two materials was 8 in 
mesh sand (U.S 
of 6-18 mesh 
ance of all 
with 
wate! 


sieve ) 
Perform- 
varied 


anthracite 
filters greatly 
atment and 
filte: 

upon distribution of 


chemical tre raw- 


changes. Long ins de- 
pend 
lated 


the depth of the filte: 


coagu- 
matte: iniformiy throughout 
The experi- 
mental esults presented in this 
article were obtained f Y studies 
~~ Columbia River wate: 

“Test Program fo “ite Evalua 
tion at Hanford.” By Walter R. Con- 
ley, Eng nd Raymond W. Pitman 
Specialist General Electric Co., 
Journal A.W.W.A., February, 1960. 





Serving Federal Agen- 
ces in 7 states, the 6th 
Region Headquarters 
of the G.S.A. protects 
122 


acres of stores 


and records against 
fire through an exten- 
sive sprinkler system 


fed by 
Darby Elevated Tank. 


this modern 








Industrial Use 
At Kingston 

The International Business Ma- 
chines Co. plant located at Kingston, 
N. Y., obtains its water supply from 
the City of Kingston. The city wate: 
lines were tapped with a single 12- 


f which is the only water 
for the 


single user on the city 


eeder, 
plant; the plant is 
largest 

ising approximately 5 mgd 


major water requirements of 
1) Sanitary ise, cafe- 


ise, drinking 


’ 


piant are 
water, vending 
machines, and other domestic uses 
2) Industrial use, which is the larg- 
the plating area, the 

shop 
Boils 

wer make- 
x 4) Waste 
sanitation 
Fire pro- 
nate ly, is 
ises, such 
itor con- 
nkling 

the water 


200,000-gal. elevated 

















i 























al AWWA 


@ WATER tank for the Kingston plant. 
200,000 gals; 
served for fire 
heoted and has 


half is re- 
Tenk is 
protection 


Capacity is 
protection 
cathodic 
ge tank which floats on the 
Half of the storage capacity 
ed for fire fighting and can- 
drawn through the domestic 

This 

the maintenance of the fire 
rve at all 


onservation pr! 


piping arrangement in- 
times A stringent 
ogram has 
been instituted throughout the plant 
by recirculation of water in the 
6,000-ton air conditioning system, by 
the boiler house, by 
ontinuance of roof flooding during 
periods of water shortage and by 
conductivity cell control] in the plat- 


euse in dis- 
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FILTERS 


Give PERU, NEW YORK 


More Sparkling Water... 
The Year ‘Round 








Mr. Joseph Morrow, Water Department Superintendent, Town of Pern, New York 
ts quite pleased with the simplified operation of the three Adams 2169 filters which 
bandie the town's entore water mmppiy. Mr. Morrell Vrooman, Jr., of Glowerswille, N.Y 
«as the (ominmilimg engineer 


The Town of Peru, New York, located in northeast New York 
State, now boasts a year ‘round water supply of unequalled clarity 
and brilliance. Since its new filter plant was completed in the 
Spring of 1959, the town has experienced a marked improvement 
in the quality of its water supply. Residents today are quite proud 
of their “clear mountain stream” water. 


R. P. ADAMS CO., INC. 


228 Gast Park Drive Buttaio 17, N.Y. 
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This concrete block structure houses the entire Peru, New York, water system, providing 
approximately 150,000 gpd, at an average daily flow of 225 gpm. The Little Ausable River 


imtake wer ts shown above 


In the past, Peru normally obtained its water 
from a mountain reservoir which provided 
settling. During dry spells they pumped it 
from the Little Ausable River. Since screening 
and chlorination were the only steps taken to 
make it suitable for human consumption, the 
water was affected by storms, run-offs and in 
dry weather by the change of source. The 
decision was made to install a filtration plant 
of three Adams 169 diatomite filters. 

The original concept of the new filter plant 
was to treat only water from the Little Ausable 
River. However, preliminary tests of the new 
plant were conducted using reservoir water. 
After filtration the clarity, odor and color of the 
water were so greatly improved that plans were 
made to filter all of the town’s supply. 


The system, using Adams filters, is conven- 
iently housed in a simple block concrete struc- 
ture. Because of its compact area, no elaborate 
foundations or other elaborate concrete work 
was required. The extended filter cycle has min- 
imized maintenance and labor costs. The Adams 
diatomaceous earth filter design offers the ideal 
solution to small municipality fileer problems. 

Why not investigate how the Adams line 
might improve your or your client's water 


supply. Write today. 





CURB STOPS 


one of a 
complete line 
of water 
service 
products 


ing and etched-card areas. New 
methods and techniques are con- 
stantly being sought and put into 
practice to improve efficiency in the 
use of water. 

“Industrial Use and Conservation 
at Kingston.” By William Helmrich 
International Business Machines 
Corp., Kingston, N.Y. Journal A.W 
W.A., February, 1960 


Other Articles 


“Continuous-Flow Water Pasteuri- 
zer for Small Supplies.” The pasteuri- 
zation unit described in this report 
has performed satisfactorily in destroy- 
ing coliform organisms at approxi- 
mately $1.00 per 1,000 gal. By Melvin 
Goldstein, Ass’t. San. Engr: L. J 
McCabe Jr., San. Engr.; and Richard 
L. Woodward, Chief Eng. Section; all 
of the Water Supply and Pollution 
Research Branch, Robert A. Taft Eng 
Center, USPHS, Cincinnati, Ohio 


Journal A.W.W.A., February, 1960. 

Evaluation of Membrane Filter Tech- 
nique for Appraising Ohio River Water 
Quality.” The findings of this study 
resulted in the adoption by the Ohio 
River Valley Water Sanitation Com- 
mission (ORSANCO), in 1958, of the 
membrane filter technique as an op- 
tional alternative to the MPN pro- 
cedure for bacteriologic analysis of 
river water. By Harold W. Streeter, 
Staff Consultant and David A. Robert- 
son, Jr.. San. Engr.-Hydrologist, both 
of ORSANCO. Journal A.W.WA., 
February, 1960 

“Water Supply Tunnei.” Sydney, 
NS.W., Australia meets demands by 
a new 10-mile tunnel. By J. Grind- 
rod, New Milton, Hants, England 
Water & Sewage Works, February, 
1960 

“Pipe Jointing.” This is the fourth 
installment in a continuing series on 
construction supervision. A Staff Re- 
port. Water & Sewage Works, Feb- 
ruary, 1960 





Practices in Financing 
STORM DRAINAGE 


HIS IS A continuation of an arti- 

cle on this subject which began in 
our March issue. Engineers and offi- 
cials from all over the United States 
have provided information on the 
measure of benefits from storn 
drainage and how to determine suc} 
benefits; the old problem as to rela- 
tive benefits to and assessments or 
hill and valley property; and local 
regulations relating to the discharg: 
of storm water to streets. Replic 
were summarized in the March 
issue; in this issue, selected com- 
ments are continued to illustrate the 
approach by engineers to the storn 
drainage problem. 

Traverse City, Mich. Storm 
sewers are financed by assessment 
districts with the city at large ab- 
sorbing from ™% to 1/3 of the cost 
The assessment is pro-rated to the 
individual properties on the basis 
of the respective areas. Sanitary 
sewers are assessed on a connection 
basis. No differential is made in 
assessing storm sewers between 
properties on a hill and properties 
in a valley. We are fortunately situ- 
ated here with respect to storm 
sewer outlets and our drainage areas 
can be relatively small. We have 
found it possible to assess one whole 
district, including the outlet, on an 
equal basis to the benefited property 

We do not ordinarily require pri- 
vate properties to connect to storm 
sewers except for condenser water 
or air conditioning equipment of a 


umercial nature. In most cases 
we require such effluent to be 
arried to a dry well if storm sewers 
ire not available 

We have a general sewer plan for 
the city and have been working our 
storm sewers in conformity with it 
for a good many years.—J. A. Row- 
ley, City Engineer 

St. Louis Park, Minn.—Storm 
sewers are assessed on a front foot 
basis We determine the area 
drained and those properties are 
assessed on thei: front footage 
Sanitary sewer trunks are assessed 
on a unit basis; and laterals are on 
a front foot basis. The difference 
between storm and sanitary sewer 
assessment is that the storm sewer 
may not be in the street abutting 
the property, but if the area is 
drained it is assessed for the sewer 
The sanitary sewer is in the street 
abutting each parcel assessed R 
0 Folland, Director of Public 
Works 


Bloomington, Minn.—The measure 
of benefits for storm drainage is de- 
termined on a square foot basis 
There are no sanitary sewers in 
Bloomington. For storm drainage 
benefits are the same for property 
on a hill as for property in a valley 
since the basis is area. Property 
owners may discharge storm water 
to the street. A trunk main storm 
sewer for tke whole village is being 
planned.—Frank V. Laska, Village 
Engineer 
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Greenville, Miss.—-Storm drainage 
is placed generally at the time the 
street is paved and curbed. The cost 
is included in the paving cost, and 
the street assessed on the front foot 
basis. On storm drainage other than 
on streets, the storm sewer cost is 
assessed by taking total drainage 
area benefited, and assessing prorata 
accordance with lot o1 
parcel area.—John H. Teunisson, Jr., 
City Engineer 

Billings, Mont.—For storm drain- 
age, any property which will drain 
into the storm sewer is assessed on 
a sq. ft. basis for the entire district. 

Sam Ward, City Engr. 

Falls City, Nebr.—Storm sewers 
are paid for from the regular tax 
levy, and are not assessed. There- 
fore to determine 
benefits to any particular properties. 
properties are 
storm 


shares in 


we do not have 
In general, 
not 
sewers. 
The City 


policy in 


private 
required to connect to 
has no well-defined 
sanitary sewer 
sewer 


regard to 
benefits. The last 
project was paid for out of general 


D. J 


sanitary 


funds, and was not assessed 
City Engineer 
Storm 


out 


Prosser, 
Sparks, Nev. drainage is 
usually financed of General 
Fund. Subdividers in tract develop- 
ments are required to install storm 
drains at their own expense. Drains 
standards and re- 
quirements. In those where 
drains have been provided by as- 
sessment, such assessment has been 
on a front foot basis for all proper- 
ties located on streets benefiting 
For any unusual storm drainage 
problem other than normal run off 
from driveways, roofs, etc., property 


must meet City 


cases 


owners are required to connect to 
drain.—R. W. Rank, City Mgr 
Newark, N. J.—The cost of storm 
drainage systems is assessable 
against the benefited 
within the drainage area. Extensive 
sanitary sewerage systems are also 
assessed against properties benefit- 
ing plus direct assessment for con- 
lateral sewers serving 
contiguous premises. All properties 
within a given drainage area 
whether upland or lowland are con- 
sidered equal in benefits and as- 
sessed on the basis of area drained 
Where exist, 
large structures are required to con- 
nect leaders directly to storm sew- 
ers. One to three-family dwellings 
are permitted to connect leaders to 
the sanitary system in the building 
provided there is a combined sewer 
street of sufficient 
warrant it. Where only sanitary 
sewers available, storm water 
is discharged into the street area.— 


properties 


struction of 


separate systems 


in the size to 
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AURORA 


with 


Glee 


CENTRIFUGAL 56 


SMOOTH PERFORMANCE 
* EASY MAINTENANCE 
* HIGH CAPACITIES 


Type OJ Horizontally Split 
Single Stage Double Suc- 
tion. Bulletin 105-8 


Type AJ Horizontally Split Two Stage Op- 
posed Suction. Bulletin 106-8 


Type AJ Diag- 
onally Split 
Two Stage 


Bulletin 106-DS 


e Capacities to 6000 GPM —heads to 600 feet—continuous operation. 


e Both 


suction 


motor-pump alignment never disturbed 


for casy removal 


ol case 


yack in operation fast! 


e Streamlined liquid flow . 
impellers 
case in position 

strength 


NPSH 


low 


and discharge on 


ast, casy to inspect, clean and maintain. 


perfect alignment with in-line boring with top half of 


large standardized shaft 


smooth, long-term top performance 


half of case... piping or 


lugs on top half of case 


bottom 


by-pass in lantern ring exposed in lower half 


.. lines are 


hydraulically and dynamically balanced 


‘ 


sizes lor maximum 


short bearing centers for maximum rigidity and balance 


long life! 





IDEAL FOR: Water Service « 





Boiler Feed ¢ Circulating « Cooling 


Tower © Pressure Build-Up ¢ Fuel Transfer ¢ Boosting to Pressure or 
Elevated Tanks « Many General Applications. 








FOR COMPLETE INFORMATION WRITE—OR CALL 


AURORA PUMP owision 





THE NEW YORK AIR BRAKE COMPANY N 


630 LOUCKS 


. AURORA, ILLINOIS 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 


® 





George W. Andress, Dir 
Public Works. 

Massena, N. Y.—Storm sewers are 
financed by “Storm account.” Prop- 


Dept. of 


erty owners are not assessed for 
storm drainage. We do not have any 
set method of determining benefits 
for storm or sanitary sewers. Ou: 
sewer program is set up on a yearly 


systems is done by village 
Cross, Supt. of 


sewer 
personnel.—R. D 
Public Works 
Yonkers, N. Y.—Storm 
are financed by both assessment of 
the benefited area and by City-at- 


sewers 


Large assessment. Cost of all storm 
sewers 24-inches in diameter and 
over are City-at-Large assessments 


tween 1 and 2% cents per square 
foot while Direct Benefit Charges 
usually vary between 15 and 17 
cents per square foot 

Direct costs as defined above may 
be levied against property only 
once. When storm sewer 


are built in sec tions, direct costs are 


systems 


assessed on the basis of the cost of 


Assessments are split into two cate- the minimum size of pipe which 
and the needs of various sections of gories—Direct Benefit and Indirect 
the village. Private properties are Benefit. Direct 
not required to connect to a storm charged to those whose property has 
sewer. Roof drains are allowed t Indirect 
be drained into the street. A Vil- Benefit is charged to all others in and assessed against this indirect 
lage-wide storm sewer system is not the entire benefited area 
being planned. All design of storm Benefit Charges usually vary bes 


basis according to money availabl« 
would serve the section being con- 
structed The 


diameter pipe is then at- 


Benefit is usually additional cost of 
large! 
frontage along the sewer tributed to the uphill drainage area 
Indirect area. Therefore property on a hill 
might receive several indirect costs 
and one direct cost, making the cost 
to an “uphill” 
greater. This is substantiated by the 


fact that a longer length of sewer 


property owner! 


is necessary to serve the iphill area 

If a storm sewe is available 
private properties must conect If 

) storm sewer is available property 
owners may discharge storm wate: 
nto the gutter Earle Griffin, City 
Ey ineer 

Dickinson, North Dakota—I have 
been here for five years and have 


yet designed a storm sewer! 


one storm sewe job that was 
luring this time was by a con- 

engineer The methods of 
spreading the assessments as < losely 
ws can be determined s follows 


@aSSCSS- 


Connect copper service to old = scx he seermine’ 


wide) 
if the 
about equal n size they 


lead pipe... quickly, easily! 


with the se rs 


assessment all othe lines are 


FO te: dD —_ 
ar in the ss ol 


proce eq lit 
mercial buildings to hook 


. o no li « ' i 
Pak-Joint Coupling 9 2il 2nrec Peisines. te hook 
City Eng: 
Do you have old lead pipe services? Minot, N. 
You can now connect copper tubing paid for by special assessment taxes 

Benefits are determined by a Spex lal 
to lead pipe easily, quickly and Sceeciaeeenas imieanadin ceeds an 
dependably with the Ford Pak-Joint Coupling sedan oti ee 
No heat, no flanging, no disturbing 
of the old lead pipe except for cutting of land. The storm sewer 
with a saw and cleaning a hill is the same as that in a valley 


These simple bronze couplings : anes 
are made for either solder or flare 

connection to copper in the various 
sizes listed. Write for prices and 
complete information 


assessed the same Sanitary 


Trunk lines are 20 gen- 


D. Storm sewers are 


GRIPS... 


Holds under pressures 
many times those - 

Sanitary sewer benefits 
encountered. 


T ' 
are usually based on ur its or parcels 


benefit on 


properties in the central 


For flared or solder connection 

. . - district are required to 
of copper to Pak-Joint on } 
%”, %” of 1” lead pipe in 
strong, extra strong or double 
extra strong types 


onnect to storm sewers Peter B 
Metz, City Eng: 
Rittman, Ohio 


financed either by front foot assess- 


Storm sewers are 

ment or by benefit, depending on 

size of pipe required Oo 

THE FORD METER BOX COMPANY, INC. volved. Where larger areas 
Wabash, Indiana volved we dex id on a primary and 


FOR BETTER WATER SERVICES 


SEX ondary area 
Where the 


involved 
would require only a smaller size 


prope rty 


b ita large one is installed be cause 
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of other drainage, the difference 
might be paid by the Village 

If only a small area is involved 
such as one or two streets and the 
sewer is put in at the same time as 
paving the cost is assessed on a 
front foot basis.—Stanley M. Levers, 
Village Engineer 

Tulsa, Okla.—Storm sewer con- 
struction is financed in our City by 
two methods: 1) From bond funds, 
which are voted by the electorate 
of the city; and 2) by assessment 
under paving districts 

Under our long time policy, but 
not by law, we attempt, generally, 
to spend money for storm sewers 
36-in. dia. or larger from Bond 
Issue Funds; sewers of lesser di- 
ameter are included in assessment 
districts for paving and are paid for 
by the property owner. Where costs 

e by assessment, these are deter- 
mined by the relation of the area of 
each property to the area of the 
benefited district as provided unde1 
State Statutes; that is, all costs of 
all storm sewer construction within 
the bounds of the street improve- 
ment district are prorated amongst 
the properties on the basis of square 
foot costs. In other words the cost 
per square foot of storm sewer! 
drainage is the same throughout 

This is the same method fixed by 
the State for determining the costs 
ior sanitary sewers 

Under this law the benefit derived 
for storm sewer is the same for 
property on the hill as in the val- 
ley, presumably, on the idea that it 
rains equally on each location and 
the same amount of runoff develops 
from each square foot of property 
involved.—_Wm. R. Wooten, City En- 
gineer 

Dallas, Ore.—-All storm sewers de- 
signed in paving projects to be as- 
sessed to abutting properties are 
paid for out of funds in the Street 
Department. These are usually 10” 


or 12” to 18”. Larger sewers are | 


paid by General Obligation bonds 
An extensive storm sewer system 


has been designed for the city but 


has been held in abeyance because 
of the necessity to increase the wa- 
ter supply for the community. When 
this sewer will be constructed and 
how it will be paid for is still being 
studied 

Sanitary sewers ip until 1958, 
when three new Sewer Districts 
were constructed, was on a unit 
basis. Each piece ol property served 


by a wye was charged its propor- 


tionate share of the total cost of 


providing the sewer 

In 1958, because of large unim- 
proved pieces of property and a 
lengthy sewer we charged $100 pe: 
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CLARK METER BOXES AND COVERS 
OF CAST IRON 





Left, No. 


16 Clerk Wonder Lock 





Meter Box Round. ...16” and 18” 
diameters. Lorge 13” lid 
Above, No. 11 Oval Clark Wonder 








Below, A-2-13 Clark Meter Box Cover 
with screw lock. Height 4", lid open- 
ing 13". 








Lock Meter Box, especially for warmer 
climates. H-11", L-18", W-12". 








Above, A-2-11 Clark Single Lid Meter 


Box Cover, 4" throat. Also ovoilable in 
6" and 9” throot 














Below, 8-2-11-L Clark Double Lid 
Meter Box Cover, 6” throat. Also 
avollable in 4" and 9” throct. 


@eeeee eee eeeeees ewe wecdeoone 
' 
Improved Screw Lock with 
strong forged bronze bolt. 











Above, AA-3-12 Clork Meter Box 
Cover with 13° Wonder Lock Lid, for 
use with 15” (ilustroted), 18 and 








20” box body. 


Perfect Lock of one-piece 
monganese bronze forging 


Wonder Lock Lid (bottom 
view) showing forged bronze 


bors. 


Write for New Catalog 


Hi. W. CLARK Co. 


MATTOON, 





wye plus 0.011l¢ per sq. ft. using 
10,000 s.f. for each wye, before ap- 
plying the s.f. charge—M. David 
Warren, Street Commissioner and 
Supt. of Streets and Sewers 

Ashtabula, Ohio—Both storm and 
sanitary sewers are financed by a 2 
mill permanent levy. This separate 
fund is partially replenished from 
special assessment on a front foot 
basis. Storm drains are designed on 
a drainage area basis but assessed 
on a purely local drainage basis 
Since all our trunk sanitary sewers 
have previously been constructed 
the total cost of extensions is borne 
by the abutting property on a front 
foot basis except on corner lots 
where a sewer has previously been 
paid for. In such cases the frontage 
of the lot (not to exceed 150’) is 
exempt.—Ronald Logan, Supt. Dept 
Public Works. 

Hamilton, Ohio—Storm 
are financed by general bond issues 
or by assessments. If by assessment 
the benefits are the same for each 
lot the sewer serves—O. Elmore 
Martin, City Engineer. 

Worthington, Ohio—We assess for 
both storm and sanitary sewers on 
an area or district basis and use 
benefits received to determine costs 
to each parcel.—James E. Johnson, 
City Manager. 


sewers 


(a 


OF EXPERIENCE 
STAND BEHIND 
THIS PRODUCT 


Lebanon, Ore.—All trunk sewers 
that carry drainage gathered from 
laterals and all drainage constructed 
in street intersections are financed 
as a general obligation of the City 
As nearly as practical an area set 
up as a drainage district which is 
served either directly or indirectly 
by the drainage facilities, pays for 
all of them, by assessments against 
the property according to the area 
of each and on a square foot basis 
regardless of the topography 

Sanitary sewers are financed by 
assessments against the benefited 
property according to the frontage 
on the project in laterals, the trunk 
lines being financed the same as 
storm sewer trunk lines. Street gut- 
ters are planned to drain the greate: 
part of the adjoining property but 
where this is impractical the prop- 
erty owner may connect his storm 
sewer to the District facility —G. E 
Whitcomb, City Surveyor 

Portland, Ore. 


paid for by equal assessments to all 


Storm sewers are 


property owners in the drainag 
area. Only those property owners 
receiving direct service are assessed 
on sanitary sewers. The benefit for 
a storm sewer is the same for 
property on a hill as for property 
in a valley. Private properties are 


not normally required to connect to 


storm sewers.—Gordon L. Burt, City 
Engineer. 

Kingsport, Tenn.—No assessment 
abutting property 
owners for These 
sewers may be financed by Capital 
Improvement funds, General Obli- 
gation Bonds or other revenue 
When storm drainage is part of 
street costs, the City share of the 
State gasoline tax may be used 

Sanitary sewers within an im- 
provement district are M4 
by abutting property owners, “%4 by 
City General Fund. Trunk line sew- 
ers usually are financed by General 
Obligation Bonds 

Down spouts, etc., may discharge 
nto gutters. Business houses, where 


made against 


storm sewers 


financed 


practicable, discharge storm water, 
cooling water, etc., into the storm 
sewer or a catch basin.—M. L. West 
Director of Public Works 

Mt. Vernon, Wash. 


are financed mainly as by-products 


Storm sewers 


of street paving improvements, be- 
coming a necessary but minor por- 
tion of the major item of street 


paving. These are, of course, lateral 
sizes and in some cases the curbs 
transmit the drainage to sump points 
not requiring any actual storm sewer 
laterals until a later adjac ent request 
flor street paving To date we have 


not paved any street in our newer 


Brvrvervron 
DAdanannaeees: 


McDonald 4701 Corporation Stop—Standard A.W.W.A. thread for copper 
service pipe. Sizes from ' inch to 2 inches. A catalog of McDonald’s 
complete line of brass goods is available on request. 


a.y. MSDONALD mec. CO., Dept. Pw-460 12th & Pine, DUBUQUE, IOWA © Brass Goods © Pumps © Oil Equipment © Dreine 
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TOTAL FLOW METER 


model GOM Low-cost meter provides essential 


flow data for operation of 
sewage treatment plants 


_—® INDICATES FLOW— Rate of flow and head are indicated by 
pointer and scale. 


INDICATES PEAK FLOW — Sliding red index on scale indi- 


cates peak flow. 


TOTALIZES VOLUME — Counter totalizer registers total flow. 





Mechanically operated meter provides essential data in measurement of sewoge, 
industrial wostes, irrigation woter or other liquids flowing in open channels 
Stondord meter gives direct flow reading in cv. ft./sec. and totolizes volume in 
cv. ft. Readings ore easily converted to other units of measurement 

The instrument is designed for use with Parshall flumes and various weirs 
It is entirely mechanically operated, will function without attention for eight-day 
intervals, ond is easy to install on table, shelf or woll. If a graphic record is 
desired, the meter con be used with a Stevens Type F Recorder. Write for 
Stevens Hydrologic instrument Short Form Catalog No. 23, and for Bulletin 28 
which describes the Model 60M meter in detail 
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HERE’S SPRAGUE & HENWOOD’S TIME & MONEY SAVER 


EXAMPLE: 

Hove you ever found, after a concrete floor was finished A A 2 ie 

that sleeves hod been set in the wrong ploce, or thot 

they had moved during the pouring? Hove you ever 

found thet you needed additional holes for which no 

sleeves hod been set? If you hove then you know there D é A aA o Be rf “ i T %% 
should be an easier way to spot and make these holes — 

MERE IT 1S: Sleeves could be eliminated, and floors 


poured solid. Then the required holes con be 
spotted accurately, and drilled cleanly . . . smoothly P 
quickly ond in the required diameter with Sprague 
& Henwood Masonry diamond bits. Re-inforced con- 
crete presents no problem 
Other ways to save time and money are to use Sprague 
& Henwood Masonry diamond bits in drilling holes in 
glass ceramic tile brick ... stone... concrete... 
asphaltic concrete, plus mony other hoard or brittle 
moterials. Sprogue & Henwood manufactures three 
types of Masonry diamond bits: Resettable—Throw- 
Away —Impregnoated 
Write today for more information on how you con sove 
money... save time and in the final result moke 
more money for yourself or your firm. 

Pook for cn swhlom...-9e wou Saal of Quality 


SPRAGUE & HENWOOD, Inc. 221 WEST OLIVE STREET 


SCRANTON, PENNSYLVANIA 
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residential areas unless we have 
installed the necessary sanitary and 
storm sewer underground 
in accord with our master plan 

The problem is relatively simple 
in the remote parts of a drainage 
area where laterals are 8” minimum 
diameter but will become more diffi- 
cult as we approach the area where 
larger trunk sizes are required 

We have tried to project a storm 
trunk L.L.D. for an 
area and very nearly succeeded. The 
local assessment area of the equiva- 


systems 


sewer entire 


lent cost of a lateral storm sewer 
upon the abutting property owners 
was the disturbing element. There- 


fore, we are convinced that the 
“Zone & Termini” 


satisfy the reasonable desires of the 


method will not 


property owners and benefits must 

square-foot 
Probably two 
benefit areas are necessary 


be assessed 
benefit area method 


upon a 


one fo: 
sewers and one for trunk 
except that if the 
entire area could be totally sewered 


lateral 
storm sewers 
at one time, then a single square- 
foot benefit cost would be the fairest 
application of the law and the cost 

At present the City 


one of! its 


finds this 
difficult 
itself participating 


L.L.D.’s for 


problem most 


and often finds 


to make the equested 


control 


for algae and aquatic weeds 


In small amounts, Triangle Brand 
Copper Sulfate controls algae growth 
and kills some of the more trouble- 
some aquatic weeds. They disinte- 
grate where they are, which prevents 
downstream infestation or clogged 
waterways. 

In sewage pipes, Triangle Brand 
Copper Sulfate can be used in such 


Phelps Dodge 


300 PARK AVENUE, 


low concentrations to control root 
and fungus growth that surface trees 
remain unaffected 

I'wo informational booklets, “The 
Use of Copper Sulfate in the Control 
of Microscopic Organisms,” and 
“Copper Sulfate for Root and Fun- 
gus Control in Sanitary Sewers and 
Storm Drains,” available on request 


[Z} Refining Corp. 


NEW YORK 22, N 


street 

ble 
Our biggest 

continue to 


paving improvements possi- 
concern is whether 
build 
back 
the properties so benefited for an 
trunk 


excess of the 


we can these 


laterals and still come upon 


charge for the sewer! 


which are in 


area 
costs 
intended local assessment charges 

Frankly, storm sewer installations 
would not and have not been too 
difficult when we can approach the 
overall storm sewer layout by add- 
ing portions of the system as street 
improvements demanded their con- 
drainage by 


struction. Lower end 


the usage of the original drainage 
ditches has been fairly satisfactory 


Sanitary sewers are paid for on 
an area square-foot basis as stated 
rs are definitely 


Sanitary 
are installed to front each property 


above. Sanitary sewe 
a personal benefit sewers 
front-footage 
How 
itility 


most satisfactory ap 


hence they justify a 
harge by the L.L.D. method 
ever the sewer service user 
charge is the 
The people 


to prefer a 


in the majority 
hidden 
installment type 


proac h 
o! ases seer 
type of cost of the 

such as a $3.00 month user charge 
to finance municipal bonds. This ap 
proa h depends nowever 
which means that a peri of growth 


tanks in 


ipon users 


with septic 

almost vital 
Benefits are 

square foot withir 

by the trunk 
Only the 
levelope i area 

tremendous 

areas, et 

quired to d 

to the gutte: 

Gro, City Enginee: 
Pullman, Wash.—Sto 

financed by Local Improvement Dis 

trict Storm drain districts 

are defined by zone and ter 


bonds 


in some Cases by drainage 


Cost is 


basis for lateral and tr 


proportioned on a 
Sanitary 
sewers pay on a 5q 
district defined by 
tributary areas to 
Arness, City Eng: 
Tacoma, Wash.—Sto 


; ’ 
T INKS art 


Obligation 


financed by General 


Bonds, and I 
anced by Local Imp vement Dis- 


storm liaterais are fi 


trict assessrnents. Since storm late 
als are generally an integral part 


‘ 


of permanent street construction 


the measure of benefits is considered 
to be the same as the benefits de- 
rived from the street improvement 
The method of 
drains as compared 


sewe! differs 


may be 


storn 


assessing 


with sanitary 


insolar as property 


assessed twice fo storm 
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drains if they are required when the 
street fronting the block is paved 
and when the side street on the end 
of the block is paved. Sanitary 
sewers are normally assessed in ac- 
cordance with the frontage of the 
property in one direction only, 
making the assessment on similar 
sized lots equal 

The benefits for storm drainage are 
considered equal for property on a 
hill or in a valley 

Where their drainage or cooling 
water is of an amount that would 
create a hazard in the street, private 
property would be required to con- 
nect to a storm drain. Where the 
amount of drainage would not cre- 
ate a hazard, private property may 
discharge drainage through the 
curb to paved streets only 

We have presently completed 
about 50% of the design and 25% 
of the construction of a $2,775,000 
bond issue authorized by the voters 
in March, 1958 

We are planning an extensive 
program to separate completely the 
storm and sanitary sewer system 
within the City at an estimated cost 
of approximately $12,000,000. This 
program will be financed by rev- 
enue bonds to be retired by a 
sewer service charge of $2.00 per 
month per residence. The first year’s 
program will amount to approxi- 
mately 23 miles of sewers varying 
in size from 8” to 60” in diameter 
and estimated to cost approximately 
$1,400,000.00.—C. A. Knecht, Office 
of City Enginee: 


Spokane, Wash.—Only one storm 
sewer has been installed in the City 
All other sewer systems are com- 
bined storm and sanitary, except 
for one sanitary pumping district 
and a newly annexed area. Storm 
sewers for these areas are now be- 
ing designed, serving approximately 
800 acres. Costs are not yet avail- 
able, but probably will run $200,000 
Method of assessment will be de- 
termined soon. All contributing area 
to the system will be assessed on 
the same basis for the same land 
use. Any difference between assess- 
ments for a storm or a sanitary 
sewer has not yet been resolved. 
We should have some answers on 
this for next year’s questionnaire 

Private residential property does 
not ordinarily connect storm drain- 
age to storm or combined sewers 
as roof drainage is disposed of on 
lawns. Commercial properties use 
storm sewer connections or com- 
bined sewer connections if capacity 
is available. Some use on-site dry 
wells. Drainage to street gutters is 
unsatisfactory A. M. Eschbach, 
City Engineer 
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Maintain 
Coating Application 
Standards 
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INSPECT WITH A 
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EP HOLIDAY DETECTOR 
Portable, “damp-climate,” 
pulse type holiday detector 
for coated surfaces. 





To obtain maximum protection and hold maintenance costs to a 
minimum, inspect protective coating with a Tinker & Rasor Holi- 
day Detector and make repairs before backfilling. Minutes spent 
inspecting the pipe with a Tinker & Rasor Holiday Detector while 
the ditch is open can save days making repairs later on. Clearly, if 
protective coating is desirable, the best possible protective coating 
is most desirable 


Every holiday in your protective coating increases the current re- 
quirements of cathodic protection. The result is constantly increas- 
ing maintenance costs. 


Insure your pipeline’s future with inspection by Tinker & Rasor 
Holiday Detectors. Write today for technical data and bulletin. 


Engineering Note: DISTRIBUTORS: 
To insure a successful application, Faicon Line Products Corp., Kearny, New Jersey 


Crutcher-Rolfs-Cummings, in Houston, Texas 
your specification should include TR Reman Chemateaterten Go. tne. Velen, Ghistiiee 
Holiday Detector inspection. Write Bob Herrick, New Cumberiand, Pennsylvania 

Canadian Equipment Sales & Service C itd 


for specification guide Edmonton, Alberta, Canada 
Export Agent: Frazar & Hansen Ltd., San Francisco, Calif, 


er eee 


Quality control for coating application 


TIinNRER & RASOR 


417 Agostino Road, P.O. Box 281 + San Gabriel, California 
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Prepared by CLAYTON H. BILLINGS, Associate Editor 


Municipal and Chemical 
Industry Co-op Plant 

The residues from the manufac- 
ture of about 400 chemicals are re- 
sponsible for the waste disposal 
problem of the Union Carbide 
Chemicals Co. plant at South Char- 
leston, W. Va. Required by the 
regulatory agencies to cease pollu- 
tion of the Kanawha River, the firm 
and the City of South Charleston 
investigated the problem of provid- 
ing treatment for the wastes and the 
possibility of establishing joint do- 
mestic and industrial waste treat- 
ment facilities. The investigation at 
Union Carbide involved segregation 
and collection of wastes and deter- 
mination of the flow and BOD load 
Carbide’s installations are physically 
divided into five separate areas by 
the River and intervening plants or 
residential areas. This made it 
necessary to construct weirs, man- 
holes and collection sewers, which 
eventually made it possible to col- 
lect 37 percent of the total pollu- 
tional flow and 61 percent of the 
total BOD load. A back channel 
survey was made since it was im- 
practical to measure the load from 
each contributing unit. It was ex- 
pected that determining the BOD 
upstream and downstream of the 
waste discharge points would pro- 
vide a measure of the load contribu- 
ted. It was found, however, that 
computed loads were always lower 
than those found in the river. In- 
vestigation showed that probably 
the reason for this is that synthetic 
organic chemicals are not attacked 
biochemically in the same manner 
as domestic sewage, requiring a dif- 
ferent technique for BOD tests. A 
large pilot plant was constructed to 
evaluate treatment by trickling fil- 
ters and activated sludge. The latter 
process was selected primarily for 
economic reasons, considering both 
construction and operation costs. 
Union carbide agreed to join the 
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City of South Charleston in building 
a joint treatment plant, based on the 
following conditions: 1) The City 
would own the piant; 2) Union Car- 
bide would furnish pilot plant data 
to be 
would design the plant; 3)the City 
would hire a subsidiary of Union 
Carbide, expressly organized for the 
purpose, to the 
works; and 4) costs would be share } 
by the Company and the City of 
South Charleston 

“Joint Industry and City Waste 
Treatment: Combined Approach as 
Viewed by Industry.” By George P 
Schrader, Project Engineer, Union 
Carbide Chemicals Co. Journal 
Water Pollution Control Federation 
February, 1960 


Design of City-Industry 
Co-op Plant 

Conferences with regulatory 
agencies concluded that the initial 
treatment facilities for the Union 
Carbide Chemicals Co. waste flow 
and South Charleston, W. Va. do- 
mestic sewage should accomplish an 


used as a design basis and 


operate treatment 


overall BOD reduction of 42 percent 
This is to be done by primary treat- 
treatment of 
The 
averages 

10-day 
projected to 


ment plus secondary 
one-third the total waste flow 
Union Carbide waste flow 
7,000 gpm and 130,000 Ib 
BOD. That of the City 
a design population of 42,500 in 1985 
4,050 gpm. The 
pilot plant studies on the chemical 
indicated the 


is expected to be 


plant waste major 
problems would be controlling a pH 
that varied between one and 13 and 
Solution 

problem was deferred 
the 
built, with space reserved for sludge 


and in- 


sludge handling 
latter 


after 


primary 
of the 
treatment 


intil plant is 


thickeners, filters 
inerators. Since the industrial waste 
sludge biostatic, it was 
decided to primary 
clarifiers in order to avoid mixing of 

and industrial waste 
The facilities for pH cor- 
rection will involve using equipment 
The de- 


sign solution was worked out using 


vacuum 


would be 
use separate 
domestic 


sludges 
for continuous adjustment 


an analog computer and consisted 


of three-stage blending and correc- 














Court 


Pederatior 


es Journal Water Pollutionn Contra 


@ MAP of South Charleston, W. Va., showing the Union Carbide Chemicals Com- 
pany problem of centralizing treatment. Areas A, B, C, D, E produce effivents. 
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At Cincinnati's new Mill Creek sewage works, 


Jeffrey Flocculators and 


Sludge Collectors 


Only a third of the Jeffrey 
flocculation settling 
system is visible in this 
construction photograph 





Taken two years ago, this airview shows the wide extent of this 
122 mgd treatment plant. Consulting Engineers, Haven & 


Flocculation and settling are handled here in the same Emerson of Cleveland and New York 
tanks, training baffles being used to separate the two func- 
tions. Eight of these combination tanks provide detention 
in the flocculation zone for 30 minutes and in the settling 


zone for 90 minutes, or a total of 120 minutes of settling i Ec = Ee R E YW 
time without flocculation, based on a daily flow of 122 mgd 
Jeffrey sludge collectors are in each channel of the 


flocculation tanks, as well as in each channel of the 
settling tanks. 


Behind the plans and equipment offered by the Jeffrey CONVEYING + PROCESSING + MINING EQUIPMENT 
Sanitary Engineering Department are 65 years’ experience TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
in materials handling. This qualifies Jeffrey to offer com- 
plete technical information and apparatus on plant layout 
and machinery. The Jeffrey Manufacturing Company, 947 
North Fourth Street, Columbus 16, Ohio. 
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REASONS why more 
and more code authorities 


are approving BERMICO 


Fibre Pipe for sewer lines... 


i BERMICO" bituminized fibre pipe ex- 
ceeds strict Federal Specification $S-P-356 for sewer 
lines. It resists the action of organic matter, alkalies 
and acids normally existing in soils and sewage. 
it exceeds specifications for water absorption, crush- 
ing strength, beam strength; resistance to chemicals, 
kerosene, hot water, heat and flattening. 


a BERMICO is exceptionally root 


resistant. There has never been a single case 
reported, of a Bermico sewer line, properly installed, 
being penetrated by roots! 


a BERMICO fittings of the same black 


fibre assure tight joints, even under severe heating 
and cooling conditions. Bermico wyes, tees and 
bends have the same coefficient of expansion as the 
pipe. Joints don’t open up under unequal expansion 
as fibre-to-plastic fittings would be apt to do. 


For further information about Bermico and communities that have 


included bituminized fibre pipe in their codes... write Brown 
Company, Dept. 140, 150 Causeway Street, Boston 14, Massachusetts. 


Bermico Fibre Pipe 
‘ns, See’; BROWN [ig COMPANY 


Mills: Berlin, WN. H. + Corvallis, Ore. + Birmingham, Ala. 


tion with addition of sulfuric acid 
and 50 percent caustic. The pH 
problem necessitated using special 
alloys and coatings in the treatment 
units. The combined plant will con- 
sist of comminutors, grit separators, 
primary clarifiers and a _ chlorine 
contact basin for the domestic sew- 
age. The industrial waste flow will 
be directed through grit separators 
and primary clarifiers. After leaving 
the primary clarifiers, the flow will 
be split with one-third passing 
through blenders for pH correction 
and thence joining one-third of the 
primary treated domestic sewage for 
activated sludge treatment. The 
complete-mixing type design was 
selected. The total project cost is ex- 
pected to be about $8.6 million of 
which Union Carbide’s share will be 
about $6.3 million. 

“Joint Industry and City Waste 
Treatment: Collection System and 
Treatment Works.” By J. K. Latham 
and J. W. Finney, Jr.. Howard K 
Bell Consulting Engineers, Lexing- 
ton, Ky., Journal Water Pollution 
Control Federation, Feb uary, 1960 


Toxicity of 
Rare Chemicals 


A survey of the literature revealed 
that adequate data are available on 
the toxicity of common metals to 
fishes as determined by bioassay 
procedures. In connection with the 
ise and production of atomic energy, 
a number of compounds will be used 
which have heretofore been only 
rarely found. Accordingly studies 
were made to establish median 
tolerance limits for fathead minnows 
and bluegills in soft and hard water 
in the presence of compounds of 
beryllium, uranium, zirconium, ti- 
tanium, vanadium, molybdenum and 
antimony as well as nickelous chlor- 
ide, lead chloride and copper sulfate 
Beryllium was found to be the 
most toxic with a 9%6-hr. median 
tolerance limit as low a 02 meg L 
in soft water. That for uranium was 
also low, about 3 me L. Values for 
the others ranged from 5 to 15 mg/L 

‘Toxicity of Less Common Met- 
als.” By C. M. Tarzwell and C. Hen- 
derson, R. A, Taft Sanitary Engi- 
neering Center. Industrial Wastes 
February, 1960 


Chemical Treatment 
For Boord Mill Wastes 


Field and laboratory investigation 
of the waste discharges from two 
midwestern board mills to provide 
treatment plant design criteria in- 
cluded the possibility of chemical 
coagulation of wastes. It was found 
that the unit effluent discharge was 
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COILFILTER 
LEADS THE FIELD 


Mustreted above: Cored, Neb, plont. Engineers: Nosky & Hickey 


Exaggerated claims by others notwithstanding, the fact remains 
that there are more Komline-Sanderson COILFILTERS in 


trouble-free operation than any other sludge dewatering device. 


COILFILTER success is based upon performance, not claims. 
This performance is shown in readily available plant 
operating data. Each installation, more than anything 
written, proves COILFILTER superiority. 


WHY ? Because the basic COMFILTER design 
provides for a truly non-clogging, rugged permanent 
filter media—a design established by engineers 
conversant with operating problems encountered 

in sewage sludge dewatering. 


We wont you to see COILFILTER superiority for 
yourself. Send for the eight page list of 
COILFILTER installations. There is probably 

an installation near you. We will be glad 

to have a K-S representative show you 
COILFILTER'S many outstanding features. 


KOMLINE-SANDERSON 
ENGINEERING CORPORATION 


PEAPACK. NEW JERSEY 


BRAMPTON. ONTARIO. CANADA 
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SEND FOR THIS 
COILFILTER 
INSTALLATION LIST 


Bulletin 
No. 





11,000 gallons per ton with a BOD 
exertion of 15.5 lbs. per ton of board 
produced and a suspended solids 
load of 29.5 lbs. per ton. The BOD 
velocity constant was high at 0.17. 
Continuous flow settling tanks can 
be expected to remove about 70 per- 
cent of the mill solids after a deten- 
tion time of 60 to 90 minutes, with 
an accompanying BOD reduction of 
about 11 percent. Coagulation with 
iron and aluminum salts with or 
without coagulant aids results in 
BOD removal limited to that exist- 
ing in suspended form. About 100 
ppm of coagulant is required. It is 
believed that biological treatment 
would be required to effect BOD 
removals in excess of 30 percent and 
oxygen demand rates would be con- 
siderably higher than those result- 
ing from treatment of domestic 
sewage. 

“How Effective Is Chemical Treat- 
ment of Board Mill Process Efflu- 
ents?” By Thomas P. Quirk, 
Malcolm Pirnie Engineers, New 
York. Wastes Engineering, Febru- 
ary, 1960. 


Surcharges for 
Industrial Wastes 

About 40 percent of the treatment 
facilities of the Allegheny County 
(Pa.) Sanitary Authority will be 


NOW! 


in filter cleaning efficiency 


A 25% to 30% 


further increase 


used for industrial wastes. This re- 
quired the establishment of an 
equitable system of surcharges for 
handling wastes of excessive 
strength. All wastes originating 
within the area served by the plant 
are accepted, with the exception of 
pickle liquor wastes and acid mine 
drainage. Limitations are placed on 
other toxic and deleterious wastes 
Pretreatment is sometimes required 
The Authority charges a premium 
above the regular service 
charge, based on suspended solids 
over 275 ppm, BOD more than 300 
ppm, chlorine demand exceeding 5 
ppm, high or low pH and color. One 
surcharge formula assesses the pro- 
portion of the excessive suspended 
solids at a greater rate than the 
proportion of the excessive BOD 
That for chlorine demand is based 
on the prevailing purchase price of 
chlorine. Regular service charges are 
on the basis of water use. The treat- 
ment plant consists of screens, grit 
chambers, preaeration and sedimen- 
tation tanks, sludge concentration 
tanks, incinerators and chlorination 
facilities. A staff of ten technicians 
is employed to sample industrial 
discharge and domesti-: sewage flows 
at more than 280 diversion struc- 
tures spread over 200 square miles 

“Setting Fair Sewer Service Rates 


sewer 


for Sewage and Industrial Wastes.” 
By J. F. Laboon and R. J. Dougher- 
ty, Executive Director and Chief 
Construction Engineer, Allegheny 
County Sanitary Authority, Pitts- 
burgh, Pa. Wastes Engineering, Feb- 
ruary, 1960. 


Corn Chip 
Wastes 

Wastes from a corn chip manufac- 
turing plant were analyzed to de- 
termine the possible pollution load 
from the process. Data obtained on 
materials and production included 
weight of corn processed and solid 
content, weight of chips produced 
and oil and moisture content of the 
finished chips. Results were compiled 
on the basis of a production unit of 
1,000 Ib. of corn processed. A deter- 
mination was made of the 5-day 
BOD of whole corn, permitting cor- 
relation of the observed BOD in the 
sewer with that estimated from the 
loss of corn solids. It was found that 
for each pound of dry corn solids a 
5-day BOD of 0.575 Ib. will be ex- 
erted. It was indicated that a solids 
balance could be used for estimating 
strength, the BOD being determined 
from the weight of corn processed, 
percent dry weight of the corn, 
weight of dry solids produced and 
the BOD exerted per dry pound of 
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Water Supply and Purification 


by Col. W. A. Hardenbergh 


WATER SUPPLY 
PURIFICATION 


A Useful Book 
For Your 
Engineering Library 


Only $7.25 
Write te: 


Book Department 
Public Works Magazine 
200 South Broad Street 
Ridgewood, New Jersey 











New S-Type Filter Arms double the cleaning action 


With new S-Type arm of Agitator shown above each corner 
and void area receives four (4) agitating impulses per 
. doubling the cleaning action 
in those areas. S-Type Arms can also be adapted to older 
units in service. Ask us for full particulars. 


revolution instead of two . . 


(Patent pending) 


Palmer Filter Equipment Co. lo. 





Among the 


822 E. 8th St. 
Erie, Penn, 








AN authoritative yet simple treatment of the subject 
by one of the nation’s foremost authorities, whose edi- 
torial and field work have brought him in close contact 
with the problems that trouble the average engineer. 
Design examples of all kinds are worked out in detail to 
illustrate practical, up-to-date methods. 


major changes 
edition are the following: the chapters on ground water, 
on filtration, and on laying 
have been almost completely 
pe conduits and on desinfection have been revised 
to bring the material in them up to date and a new 
chapter has been added on fluoridation. 


Order your copy today 


Lamited number of copies available in Portuguese. 


introduced in this latest 


and maintenance lines 
rewritten; the chapters 
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ECONOMICAL B.0.D. for subdivisions, 


shopping (‘4 vite Sd. 


REMOVAL BY small municipalities, 
“TOTAL OXIDATION” : %0%@!s; 2nshieme 


COHLDPS, i'¢ sorts and 


SEWAGE PLANTS similar projects 











Standardized ACCELO-BIOX plants 


for total oxidation 


INFILCO INC. 
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sliding or screw type 
cast iron valve boxes 
for covering 4° thru 10” 
valves for water or gas. 
Rugged construction 
for lifetime service. 
5%" shaft. Extensions 
as required. 











valve boxes supplied 
with seporate bases 
ore available in sliding 
or screw type. Made 
with 5%° and 7° shafts 
with extensions as re- 
quired. Complete line 
of service and road- 
way boxes. , 


ALABAMA PIPE CO. 


We inete inquest Ow Meerew Soles Offwe 
122 Sewth Michigon Ave., Chicago 3, Ilinois. 
350 Fifth Ave., New York 1, NLY. 
950 Dirks Building, Konses City, Missouri 
18505 W. Eight Mile Rd., Detroit 41, Mich. 
5335 Southern Ave., South Gate, Calif. 


INCINERATION 
Air Pollution Control 


~ 
c. 


BUILDERS OF THE MOST MODERN 
INCINERATOR PLANTS IN THE WORLD 





; 
; 
; 
; 


FREE 
Incinerator 
Facts 

(CD Municipal 
Bulletin 111-¢ 
(CD Industrial 
Bulletin 184-A 


Contact us, or have your architect 
or consulting engineer tap our 70 
years experience solving Waste 
Disposal problems —\arge or small. 
No obligation. 


MORSE BOULGER : 


80 FIFTH AVENUE, NEW YORK 11,N.Y. Dept. 74 
Representatives Everywhere 


Member: incinerator institute of 
America, Air Pollution Contro! Assoc. 


dry solids. Water is used primarily 
for soaking and washing the corn, 
for washing equipment and for 
cleanup. Discharge to municipal 
sewerage when available is probably 
the best disposal method. Otherwise 
stabilization ponds, land application, 
spray irrigation or trickling filters 
are indicated. 

“Wastes from the Processing of 
Corn Chips.” By Ralph Porges, R. 
A. Taft Sanitary Engineering Center 
Journal Water Pollution Control 
Federation, February, 1960. 


Other Articles 


“Utilization of Spent Sulfite Liquor.” 
By J. M. Holderby and W. A. Moggio, 
St. Regis Paper Co., Rhinelander, Wis 
The Rhinelander Paper Co. manufac- 
tures yeast and calcium lignosulfo- 


nates from spent sulfite liquor and 
markets these products through an- 
other subsidiary of the St. Regis Paper 
Co. Journal Water Pollution Control 
Federation, February, 1960 


“Sampling and Flow Measuring De- 
vices for Plant Surveys.” By Paul B 
Hodges, Monsanto Chemical Co. In- 
struments are described which are 
specifically designed to overcome ob- 
stacles in field analysis of industrial 
waste problems. Industrial Wastes, 
February, 1960. 


“Air Pollution—Its Effects, Control 
and Abatement.” By D. A. Irwin, Medi- 
cal Director, Aluminum Co. of America 
The position of the medical man is 
discussed with regard to the need for 
further research particularly on the 
synergistic effect of fine particulate and 
toxic material. Industrial Wastes, Feb- 
ruary, 1960 





JOINT-FORMING METHOD FOR PAVEMENTS 


WELVE months ago, a small 

Baltimore firm, which specializes 
in joint forming on highway and 
airport paving jobs, proposed to ob- 
tain the necessary plane of weakness 
in a slab of concrete by means of a 
unique joint inserted di- 
rectly into the fresh pavement after 
pouring and machine finishing. The 
theory was that the hollow metal 
insert would not only create the 
joint where desired during con- 
traction, but also would produce a 
joint with distinct design features at 
substantial savings in installation 
costs. After a year of laboratory 
tests and experience on over 40 in- 
stallations, the technique has won 
engineering approval. 

The insert developed by Middle- 
stadt (called “Unitube”) is a hollow 
strip of lightweight galvanized stee] 
The top is %%-inch wide. The 2%-in 
sides taper together at the bottom to 
permit easy insertion into the wet 
concrete. Each of these flanges turns 
outward and upward at the bottom 
to form a claw, imbedding each side 
of the flexible metal insert to a slab 
so that it when cracking 
occurs. 

The folded metal strips are pro- 
duced in 2-in. and 3-in. depths, also, 
to meet various state and govern- 
ment specifications and are pre-cut 
to desired lengths. Ten-foot lengths, 
which interlock end-to-end, are in- 
stalled to form the longitudinal 
joint. Transverse joints are placed 
from the side forms to the center- 
line where they butt against the 
longitudinal joint. 

A two-man crew works from a 
specially designed rig—dubbed “The 
Planter”—which rides the forms be- 


for mer 


spreads 


hind the contractor's paving train. 
This machine provides guides for 
accurate placement of the Unitube 
and a vibrating “T-Bar” device is 
used to form a groove in the fresh 
concrete and then push the Unitube 
to the proper depth. The %-inch- 





Surfoce of 
Povement \ 


Flush to £° 
Below Surfoce 


Surface of Povement 
Seoler 











@ DIAGRAM of “Unitube” joint in- 
sert shows position immediately after 
installation, at top; and after crimping 
and sealing of the joint at the bottom. 
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wide flat top is left flush with the 
finished surface. 

A one-man operated mechanical 
vibrating machine called a “Crimp- 
er” is run down each joint, after the 
curing period, folding the top of the 
metal tube inward and downward. 
This produces a joint %-inch deep 
to carry the sealing compound. Seal- 
ing is accomplished by normal 
methods. 

The major design advantage is 
that the folded metal insert creates 
a joint depression of the right size. 
Recent research has established the 
fact that a sealing compound in a 
groove that is wider and shallower 
than the traditional deep narrow cut 
suffers far less internal strain when 
the opposing slabs contract, and is 
thus less likely to fail and lose its 
bond to the concrete. 

The Middlestadt Corporation re- 
ports that production facilities are 
being expanded to meet a demand 
for $1 million worth of the metal 
inserts this year. The company also 
manufactures the equipment needed 
for installation. 


Public Works Equipment 
in Needham 


The 1959 annual report of Need- 
ham, Mass. lists the following 
equipment of the Department of 
Public Works: 5 passenger cars; 2 
station wagons; 28 trucks; 13 trac- 
tors; 3 air compressors; 2 rollers; 1 
sweeper; 2 leaf and refuse collectors; 
3 power shovels; 1 road grader; 18 
material spreaders; 2 cement mixers; 
1 trailer mower; 1 triplex power 
mower; 3 single power mowers; 1 
cultivator; 1 brush chipper; 1 com- 
post grinder; 2 mist sprayers; 2 
swing fog sprayers; 1 hydraulic 
sprayer; 5 sewer cleaning units; 5 
trench pumps: 2 fire pumps; 20 
plows for trucks and tractors; 1 lit- 
ter “shark”; 1 snow thrower: 3 chain 
saws; 1 generator: and miscellaneour 
other small equipment 


Engineer-Salesman and 
Administrator 


A man with approximately ten 
years of experience in the valve in- 
dustry first as manager of a valve 
sales department, later division 
manager responsible for sales, en- 
gineering and manufacturing, is 
available. His broad experience in 
sales is generally applicable to other 
typical engineered products as well 
as to valves. Write to Box 4-1, 
Public Works Magazine, 200 South 
Broad St., Ridgewood, New Jersey, 
who will forward all inquiries. 
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PRESSURE CONTROLS 
FOR ALL YOUR NEEDS 


Healy-Ruff Company offers a com- 
Plete line of easy-to-install, simple-to- 
use pressure-sensing controls for 
water works and sewage fields. Con- 
trol only, or indicating and recording 
as well, can be supplied. All systems 
incorporate these desirable features: 


@ Ball bearing rotation and springless mechanism—measures pres- 
sure to ¥2% of operating range. 
@ Field adjustable time delays, provided where necessary to prevent 
start and stop surges from cycling the pumps 
@ Independent high and low pressure adjustments 
@ Minimum differential between start and stop points 
THE R-4 ROTOTROL permits controlling high and low elevation of water 
in an elevated tank, stand pipe, or reservoir. Automatically compensates for 
pumping friction. Closed system and booster system controls also available. 
Bulletin R-4 
THE PW ROTOTROL controls both pressure and water level in hydro- 
pneumatic tanks. Cuts off pumps on either high pressure or high level Air- 
add or air-release types. Bulletin PW-6 
THE RPS ROTOTROL controls level in pumping stations, sewage plants or 
reservoirs. Senses level change through corresponding change of pressure in 
compression bell submerged in wet well. Purged air or compression pipe types. 
Bulletins RPS and RS3 


HEALY-RUFF COMPANY 


791 Hampden Avenue ‘ St. Paul 14, Minn. 
First in dependable controls for waterworks and sewage—since 1929 
9 eupervisery controls + C system controls + Elevated 
tank controls + Sump controls + Hydropneumatic tank controls + 
Float controls « Alternators «+ Alarm silencers + Protective devices 

















FORNEY |i 


JOB-SITE CONCRETE 
TESTER FT 20-E 


* CONFORMS TO 
ASTM STANDARDS 


* OPERATES ELECTRICALLY 
OR MANUALLY 


SOLO CONCRETE ViBRATOR 


The only NEW DEVELOPMENT IN CONCRETE 
VipraTors IN 25 Years! 25,000 V.P.M.— 
“higher than hi-cycle”—this one man tool 
saves you $25 per day. It eliminates eccentric 
bearings and puts the $40.00 per 100 hours 
you normally pay for bearing replacement 
* PERMANENTLY MOUNTED right back tn your pocket. 
ELECTRIC PUMP Write for free demonstration. There's a PM 


* 250,000 LB. LOAD RATING FOR 
CYLINDERS, CORES, BLOCKS, Field Engineer near you. 


BEAMS, CUBES, BRICK AND - 
DRAIN TILES Pacific 
FORNEY’S, INC. 





13232 Leodwell 
Nerth Hollywoed 9, Calif 


Manufacturers of the Thomas Electronic Organ 
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ASBESTOS- °* 
CEMENT 


The finest coupling in the industry! Exclusive patented “K4M 
FLUID-TITE Coupling connects in two easy steps. Seais tight and 
stays tight no matter how high the pressure climbs. Sealing 
rings are self-energizing. No cumbersome coupling puller is 
required. And, a 5° defiection per coupling if you need it. 


im) 
N 


Ae 
a4 
PRESSURE PIPE . 4 


its bore stays clean year after year 


.- 


“K M” Asbestos-Cement Pressure Pipe is as 
modern as the Jet Age in which we live 
This tax-saver sends maintenance costs 


tumbling 


The bore remains smooth and clean... no 
clogging and no rusty discoloration of water 
. and pumping costs remain low. Being made 
of tough, high-tensile-strength asbestos fibers 
and portland cement, “K&M” Asbestos-Cement 
Pressure Pipe is practically indestructible. Won't 
corrode or tuberculate. And, it’s completely 
immune to electrolysis. Joints are permanently, 
automatically root-tight and water-tight. 
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for uninterrupted, trouble-free service 


“K&M”" Asbestos-Cement Pressure Pipe is a 
thrifty pipe. Its low initial cost is often your 
last cost. Its lightweight reduces shipping and 
handling costs. 


This thrift carries over into installation. You 
can install “"K&M” Asbestos-Cement Pressure 
Pipe in practically all kinds of weather and soil 
conditions . . . with unskilled labor . . . and 
without heavy machinery. In fact, you can lay 
more pipe per hour than you've ever done before. 


What makes “K&M” Asbestos-Cement Pressure 
Pipe so special? Eighty-five years of asbestos 
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engineering by one of America’s pioneers in 
asbestos products. Put this wealth of experience 
to work for you. Write to us today. Dept. P-740 


KEASBEY & MATTISON 


COMPANY +« AMBLER + PENNSYLVANIA 





@ COUNTY BRIDGE CREW placing precast pile caps, and at right, precast bridge deck supported by the assembled cap. 


° 4 of the cap is held in place by hori- 
Two-Piece Precast Concrete Pile Caps zontal bolts which pass through 
both pieces and clamp the interlock- 


By use of a two-piece precast con- ing pieces to the pile heads. The 


EPLACEMENT of narrow and 


understrength bridges has been 
greatly simplified by the develop- 
ment of pre-fabricated bridge decks 
Since many of these bridges are 
supported on piles, the piles must 
be redriven and fitted with con- 
crete caps to support the new decks 
Heretofore it has been necessary to 
erect forms and place concrete at 
the bridge site in order to provide 


crete pile cap, the placing of con- 
crete in the field is eliminated. 

The caps are made in two inter- 
locking pieces which are L-shaped 
in cross section. By separating the 
precast cap into two pieces, several 
advantages resulted First, the 
weight of each L-shaped piece of a 
24-ft. long cap is under 4 tons; sec- 
ond, the piece that is set on the pil- 
ing has the pile sockets visible from 


caps are made with preasure grout- 
ing holes so that all space around 
the pile heads within the sockets 
may be filled with non-shrinking 
grout 

Single span, 
decks can be erected in one day by 
the use of these precast caps on pil- 
ing previously driven 


precast concrete 


Information on these caps is avail- 


able from MORE Service, 384 So 


pile caps upon which the prefabri- 


cated bridge deck could be placed Cotner Blvd., Lincoln 10, Nebraska. 


the side; and third, the final piece 


SET UP IN SECONDS! 
Set up OVER or UNDER 
a point with new F A 


WARREN-KNIGHT © . 
TELE-PLUMB : P_¢ 


No more triol ond error, 

wasted time, building wind- 

breaks for your plumb bob 
Set up fast, directly over or under 
ce point, with precisely accurote 
WARREN-KNIGHT TELE-PLUMB 
Sight any set-up point, from nadir 
to zenith, through tronsit tele- 
scope that sights your line. Shift 
transit without disturbing level 


SPEEDEX Model $23 shown 
compores fevorebly in power 
ond performance with notional 


Model $-23 
9 h.p. $475. list 
ly known form troctors—ot holf the price! Look at these feotures: * 
Briggs & Stratton 9 hp. engine * 2 power ranges * ‘4 to 10 mph 





a 


Immediote, occurote set-up 
over or under ony point 


See vertical wire cut set-up point 
with full power of transit tele- 
scope — far more accurate thon 
any other type of optical plum- 
met. Nothing to attach or detach 
between set-ups. TELE-PLUMB con 
be used on tronsits or tronsit- 
levels, fits most internal focusing 
telescopes. Order direct for 
Warren-Knight instrument, or 
write for full details, giving make, 
mode! and serial number 


Ask for Bulletin PW-40 that lists Full Details 


136 Herth 12th St., Phitadeipnia 7, Pa. 








ANGI 





Geared reduction steering wheel * 7” « 16” tires * Easy-lift tool lever * 
TIMKEN beoring tronsmission * Wide selection of “UNIT-DESIGN” tools, 
all priced below average costs * Unusual stability and rugged construction 


BUILT TO LAST. Every SPEEDEX Tractor and Too! is built many times 
stronger thon it will ever need to be. Your service and repair headaches 
will be for less than you expect—or non-existent! 


CHOOSE FROM S MOWERS 

Sickle-boar mowers, 30” x 42” widths; 4% h.p. self-powerd rotery mowers, 
36” and 44” widths; 30” reel-mower, front mounted; three-gang mower 
2 models); and underneath-troctor rotary 


Try a SPEEDEX Tractor this yeor—give it the most severe tests your 
work con require. tt will prove itself and convince you thet o SPEEDEX 
fleet invesiment is a wise ond thrifty decision. Color folder gives all the 
facts. Write for it today. Decler inquiries invited 


SPEEDEX TRACTOR CO. 
377 No. Freedom Ravenna, Ohio 
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Brush Control on TVA 
Rights-of-Way 


The TVA power system included 
11,728 miles of energized transmis- 
sion lines at the end of the 1959 fis- 
cal year, and it is estimated that this 
will increase to 11,933 miles during 
fiscal 1960, About 60 percent of the 
rights-of-way run through wooded 
areas, resulting in approximately 
80,000 acres of brush to be controlled. 

Right-of-way brush control is the 
greatest and most expensive prob- 
lem in the maintenance of trans- 
mission lines, in most instances. 
During the first 15 years of TVA 
operation, brush was cleared by 
large crews using hand tools. Labor 
costs constantly increased. Rotary 
brush cutters, bushwackers and 
power saws have also been used 
Both hand and mechanical methods 
have the same disadvantage—roots 
are not killed and regrowth from 
stubble and stumps becomes more 
prolific after each clearing opera- 
tion 

In 1949, TVA started using chem- 
icals for right-of-way maintenance 
During 1959 automatic spray nozzles 
mounted on army-type trucks and 
helicopters were used extensively 
A skilled truck driver can cover a 
high percentage of the TVA trans- 
mission line rights-of-way with 
very few acres of brush skipped— 
less than 10 percent. 

The helicopter is especially adapt- 
ed to difficult terrain, such as 
mountains and swamps. In these 
areas it can operate at a cost far be- 
low any other brush control method 
The downward movement of air 
from the rotor causes the chemical 
to penetrate the growth to ground 
level and also aids in confining the 
chemical moisture to the right-of- 
way, helping to minimize damage to 
adjacent crops 

We do not claim that the automa- 
tic spray nozzle and the helicopter 
are the universal answers to 
the application of chemicals, and 
they will not eliminate the use of 
ground crews for conventional foli- 
age and basal treatment. However, 
they serve a real need in the right- 
of-way maintenance program. We 
have observed that the automatic 
spray nozzle gives a slightly higher 
percentage of root kill than the 
helicopter. 

Through chemical treatment and 
new methods of application, 25 per- 
cent more transmission line right- 
of-way was cleared last year. Ex- 
pense was reduced more than 10 
percent at the same time. 


From a paper by R. A. Mann, TVA 


PUBLIC WORKS for April, 1960 


NICHOLS 


offers 





“ROTO-PLUG” SLUDGE CONCENTRATOR 
Bi Edeo - 


Nichols Engineering & Research Corporation is pleased to 
offer the Nerco-Edco “Roto-Plug" Sludge Concentrator for municipal 
and industrial sludge dewatering. 


Through the use of the “Roto-Plug” Sludge Concentrator, 
sewage sludge and many industrial sludges can be 
thickened and dewatered without the use of chemicals 
and with only about 1/10 of the power customarily re- 
quired for mechanical dewatering. 


Here is a remarkably simple method which operates 
continuously and automatically, and does not require 
a technically trained operator. 


No longer is mechanical dewatering of sludge 
limited to the large sewage treatment plants with 
budgets and technically trained operators to match, for 
here is equipment which eliminates the use of chemi- 
cals, the cost of storing and handling chemicals, the 
need for air compressors and vacuum pumps, and high 
filter media maintenance cost. 


For complete details write for four 
page technical bulletin ‘‘RP-100"': 


NICHOLS ENGINEERING & RESEARCH CORP. 


80 Pine Street, New York 5, New York 
3513 N. Hovey Street, Indianapolis 18, Ind. 
405 Montgomery Street, San Francisco, Calif. 





SNOW REMOVAL 
in the ROCKIES 


NOW REMOVAL problems as- 

sume large proportions on high- 
ways crossing the Rocky Mountains, 
and considerable effort is required 
to keep the roads passable during 
the winter months. 

Typical of the heavy-duty equip- 
ment developed to handle deep 
snowfalls and snowslides is the 
Snowblast rotary snowplow manu- 
factured by the American Snow- 
blast Corp. of Denver, Colorado. The 
following information on the perfor- 
mance of one of these units has been 
furnished by Chas. E. Shumate, Asst 
Chief Engineer of the Colorado De- 
partment of Highways. 

The Snowblast rotary snowplow 
was delivered to our State in March 
of 1958. The machine was credited 
with having superior characteristics 
in all snow removal work; however, 
the equipment was purchased by us 
on a performance or money back 
basis. 

The first test on it was a demon- 
stration at Leadville, Colorado, 
where it removed up to 2,250 tons of 
snow per hour. The unit was later 
sent to operate on U.S. Route 550 
north of Durango, the area of our 
heaviest snowfall 

Shortly after it arrived at that 
location it was put to work on one 
of the largest avalanches to cross 
our highways in the past several 
years. The maximum depth of the 
avalanche was fifty-four feet, and it 
was approximately two thousand 
feet long. We used two D-7 tractors 
and dozers to feed the Snowblast 
and the rotary was able to handle 
all the material these two units 
could put into it. 

This particular unit, of course, is 
quite different in design from pre- 
vious rotary plows inasmuch as the 
truck power unit is mounted behind 
the cab which gives the operator 
superior visibility and much better 
control. Also, we feel that we have 
a much better weight distribution on 
the axles than with the conventional 
unit. Maintenance on the unit has 
been quite nominal 


@ ROTARY snow plow owned by the 
Colorado Department of Highways was 
delivered in March, 1958. it has been 
highly satisfactory and maintenance 
costs have been nominal. Superior oper- 
ator visibility and easy control are 
included among its many advantages. 
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@ AVALANCHE 54 feet deep and 2,000 ft. long wos cut through. Two D7 tractors 
and bulidozers were required to feed the Snowblast. View shows rugged country. 


- — 
a 


@ SNOW removal by the Snowblast in an crea of very heavy snowfall. In a demon- 
stration near Leadville, the machine was able to remove 2,250 tons of snow per hour. 


: 
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PACKER BODIES Cost 1/3 Less Than Rear 
Loading Units of the Same Rated Capacity, 
Yet Hold Yards More of Compacted Refuse! 








How is this possible? The answer is 
simplicity of design and operation. First, the M-B 
Packer costs 14 less because there is no heavy, 
complicated hydraulic tailgate involved. A simple, 
powerful packer plate moves through the entire 
length of the body compacting all types of refuse — 
then quickly pushes out the load through the big 
rear doors. Secondly, the new vertical packer plate 
design allows up to 4 cu. yds. of useable area 
above the rated compacted capacity of the body! 

Because of M-B’s square, van-type body design which 
eliminates dead weight, the compactor body can 
be mounted on a low-cost, popular size truck chassis 
with resultant savings in lower operating and 
maintenance costs. 

There's a size for every need: 14 to 24 cu. yd. truck 
mounted; 32 and 38 cu. yd. in both the Trail-Pack, 
self-powered trailer type models and the 
M-B Contain-O-Pack Self-Loading Packer system 
for “containerized” refuse handling. 

From every angle, you're dollars ahead with M-B 
Packer Bodies — the choice of hundreds of 
private haulers and municipalities. 


ey 


al 
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Money-Making Features 


FAST OPERATION: rugged, bulidorer-type 
pocker plate thoroughly compocts refuse 
gorbage ond trash the complete cycle takes 


only a few seconds 


COMPLETE SAFETY becouse of side loading 

from the curb, eliminating danger to collectors 
from passing traffic. All compaction 
mechanism locoted inside the body safely 


ovt of operator's reoch 


PACKS ANYTHING — borrels, crates, cortons, 
etc. without pre-crushing. Use os general purpose 
truck for hauling snow, ashes, park equipment, 


nursery stock, leaves, efc 


CONTROLLED DUMPING: ful! lood is pushed 


ovt quickly and safely by packer plate without 
raising the body as in hydraulic-type units 


LESS DEPRECIATION low truck cost, low 


body cost ond less weor ond tear odds up to 


less depreciation of your original investment 


MORE BLOCK COVERAGE progressive 
compaction, easy loading means more tonnage 
per lood fewer trips to the dump 

or incinerator 

The proof is in a demonstration. See 

your distributer or write the M-8 Corporation, 
New Holstein, Wisconsin. 


Manufacturers 


Quality Municipa 


and 
Construction Equipment Since 1907 








Central Stores Organization and Operation 





ANDREW L. LEHRBAUMMER, 
City Purchasing Agent, 
Milwaukee, Wisconsin 


This article is based on a paper pre- 
sented at the National Institute of 
Governmental Purchasing Conference 
in Cleveland, Ohio, in Cctober, 1959. 


OR MANY years the Purchasing 

Department of the City of Mil- 
waukce maintained a storehouse for 
the distribution of common use items 
to all of the departments. The lo- 
cation was shifted from time to time 
but none of the locations had ade- 
quate facilities or space to realize 
the full potential savings of a mod- 
ern warehouse. This drew the at- 
tention of the Citizens Governmental 
Research Bureau Inc. of Milwaukee 
which received authority from the 
Central Board of Purchases to have 
a study made for a comprehensive 
stores and control system for the 
City of Milwaukee. This group pro- 
vided the funds for this work as a 
civic interest; the study was made 
by Albert Pleydell, then Commis- 
sioner of Purchases of the City of 
New York. As a result, funds were 
appropriated to establish a central 
storehouse for articles of general 
use. Among the other recommenda- 
tions of the study were: 1) To es- 
tablish a centralized authority over 
all storehouses; 2) to consolidate as 
many city storehouses as may be 
practicable; 3) to develop a stock 
control system for all storehouses 
and storerooms; and 4) to allocate 
properly types of stock in store- 
houses and storerooms to prevent 
double-handling and overstocking. 


New Municipal Warehouse 


The new municipal warehouse was 
dedicated in 1953. This cost $160,000; 
the floor area is 22,000 square feet 
and the volume 320,000 cubic feet. 
There is a loading height of 19 feet 
except in the mezzanine section 
which is used to store articles in 
small quantities and sizes. The av- 
erage value of stock carried is ap- 
proximately $100,000. We had hoped 
to have an average turnover of three 
times annually. However, since the 
warehouse was opened, we have 
averaged a turnover of approxi- 
mately twice annually. 

A petroleum plant is operated in 
conjunction with the municipal 


188 


warehouse. This has two 250,000- 
gallon gasoline tanks for regular and 
premium and three 15,000-gallon 
tanks for motor oil and kerosene. 
Deliveries are made on a schedule 
to departments which do not have 
facilities for handling transport or 
tank car quantities. The turnover 
of this stock is approximately four 
times per year 


Advantages 

By having a municipal warehouse, 
the clerical work involved in pur- 
chasing is reduced and a degree of 
standardization is accomplished 
There are fewer transactions and 
deliveries involved in the event of 
complaint or rejection. Buying is 
improved as 1) consolidation of re- 
quirements leads to better prices; 2) 
there is only one transaction to 
watch to earn a cash discount. Cus- 
todial storage for property belonging 
to other departments is accommo- 
dated. Goods are on hand when 
needed, and delay of a project is pre- 
vented by maintaining control of 
stock. It is possible to provide ade- 
quate inspection of large lots 
whereas it is not economical or prac- 
ticable to test several small deliv- 
eries at various locations. Costs are 
lower because a well laid out ware- 
house equipped with modern mate- 
rials handling equipment and run in 
accordance with good management 
Control 
Quantity 


practices, is more efficient 
minimizes obsolescence 
buying results in saving. 

Typical examples are as follows: 
Regular gasoline, 100,000 gals., was 
recently bought for tank storage at 
11.9¢ per gal.; wholesale tank truck 
price is 13.89¢ per gal.;—saving 
approximately 16 percent. Mimeo- 
graph paper, 8% x 11, 20-lb., No. 1 
white sulphite—500 reams was pur- 
chased for storehouse at 1.33¢. Pur- 
chases of 1 to 10 reams cost 2.84 
Saving was approximately 113 per- 
cent. Tracing paper, Clearprint— 
#1000H-36” x 20 yd.; 12 roll lots are 
in stock at $5.56. Single roll pur- 
chases are $6.95. Saving is 20 per- 
cent 

Motor oil purchased in 8,000 gal 
tank cars averaged 27¢ per gallon 
for the highest grade heavy duty 
detergent oil complying with U. S. 
Army specification. This would cost 
about 70¢ per gallon in drum lots. 
(Consumers pay about 50¢ per quart 
for this grade at corner filling sta- 


tions.) Saving is approximately 250 
percent 


Cost of Operation 


All contributing costs of operating 
a warehouse should be computed. 
These include salaries of employees; 
motor vehicle rentals; electric pow- 
er, heat, consumable supplies, re- 
pairs, insurance and water. Inter- 
est on investment should be deter- 
mined, taking into consideration av- 
erage stock value, buildings value, 
equipment value, and grounds value. 
The interest rate is based on the 
present cost of loans to the agency 
Depreciation of the building is based 
on a 60-year life; on equipment, 20- 
year life. This total cost should then 
be compared with the gross saving 
which is estimated at 30 percent of 
the value of the goods handled 


Operation 
A Stores Manual of Procedure 
has been prepared for the purpose 
of standardizing warehouse, store- 
room and storeyard procedures of 
all City stores locations. It details 
all of the requisites under the fol- 
lowing headings: Inventory; requisi- 
tioning; receiving and inspection; 
protection (stock, buildings, equip- 
ment and personne!) 
material handling: accounting; stock 
catalog; obsolescence and utilization 
of space. Standard forms and uni- 
form procedures are employed in 
the Municipal Warehouse as well 


as in all the storehouses of the City 


issue of stock 


A catalog has been prepared and 
distributed among all City depart- 
ments and other interested people 
This is in loose leaf form so that 
new pages may readily be inserted 
and old ones discarded thus keep- 
atalog 


ng the ip to date 


Maintenance 
It is important that good house- 


throughout a municipal 
prevail at all 


keeping 
warehouse 
Constant care must be exercised to 
keep the building and stocks in a 
manner that will good 
itilization, attractive 
and operating efficiency 

This applies to the 
well, which should make the ware- 
location 


times 


provide 


appearance 
grounds as 


house an asset to any 
Planting and landscaping should be 
carefully planned and regular main- 
tenance should keep the outside well 
groomed and pleasing in appearance. 
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APWA News Bulletins 
(Continued from page 124) 


out that a minimum of a 6-year 
street plan is required to assure 
continuity and allow proper time 
for purchase of right-of-way, en- 
gineering and construction. Ray- 
mond Andrysiak, city engineer of 
South Bend, commented on the suc- 
cess of street planning in that city. 

A talk on “The Objectives of 
APWA”" was given by Lloyd A. 
Dove, APWA Director of Research, 
at the noon luncheon. It was pointed 
out that APWA serves its member- 
ship in many ways—through chap- 
ter meetings, research publications, 
the monthly News Letter, the an- 
nual Congress and Equipment Show, 
committee activities and the inquiry 
service 


North Dakota Chapter 
Elects New Officers 


Grand Forks, N. D.—Don Wenaas, 
city engineer, Jamestown, N. D., be- 
came the North Dakota Chapter’s 
new president at the Feb. 12 meet- 
ing in Grand Forks. C. M. Hagen, 
director of public works, Oakes, was 
elected vice-president, and Vern 
Fahy, director of public works, 
Minot, N. D., was elected secretary- 


treasurer. New members to the 
Board are W. B. Lukens, assistant 
city engineer, Bismarck, and Tho- 
burn Peterson, assistant city en- 
gineer, Grand Forks. 

In his welcoming address at the 
Grand Forks Municipal Armory, 
Mayor Oscar Lunseth emphasized 
the importance which municipal of- 
ficials should attach to minor com- 
plaints of citizens. 

The importance of the Garrison 
Diversion project to the future of 


North Dakota was outlined by State 
Water Commissioner Milo Hoisveen. 
Hoisveen spent almost an hour fol- 
lowing his talk answering questions 
and elaborating on the project. The 
luncheon speaker, George Michael- 
son, field representative of the North 
Dakota Heart Association, spoke on 
the elements that go into a good 
public relations program. 

In the afternoon an open forum 
was conducted on “Planning of Pub- 
lic Works.” 


Future APWA Chapter Meetings 


Alabama-Georgia (Joint 
Meeting) 
May 5-6;—Columbus, Ga 
Sec’y.-Treas.— Rex R. McGinnis, 
Birmingham, Ala. Room 310, 
City Hall, Birmingham, Alabama 


Chicago Metropolitan Chapter 
May 19; Midwest Country Club 
Sec'y.-Treas—Thomas J. Petrick, 
3624 W. 598th Pl., Chicago 9, Il 


Florida Chapter 
Inaugural Meeting 
May 6; Orlando, Florida 
District Representative: Paul Jor- 
genson, City Engineer, Municipal 
Building, St. Petersburg, Fla. 


Michigan Chapter 
April 21—Lansing, Mich. 


Chapters 


Sec’y.-Treas.—Frederick Mammel, 
City Hall, Ann Arbor, Michigan 


New Orleans Chaper 
May 4—New Orleans, La. 
Sec’y.-Treas.—John J. Porte, Room 
5W0S, City Hall, Civic Center, 
New Orleans, La. 


New York—New Jersey Chapter 
May 11—Village of Hempstead, 
N.Y. 
Sec’y.-Treas.—Elroy F. Spitzer, 470 
Fourth Avenue, New York, New 
York 


Ohio Chapter 
April 21—22; Akron, Ohio 
Sec’y.-Treas—Joseph C. Webber, 
1430 Shenandoah Road, 
7, Ohio 


Toledo 
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PARSHALL 
MEASURING FLUME‘ 
For open channels in in- 
dustrial plants, waterworks, 
irrigation systems and sew- 
age disposal plants. Galvan- 
ized steel. 


| Ml ae 


ATER MEASUREM| 


AUTOMATIC CONTROL GATES 


ENT 
a 


© Self-cleaning 

© Easy to read 

© Low head los 

© Throat widths 
s”" « 10 


How Mud-Jack® corrects sunken slabs 


pockets, water or water sat- 


~ 


3025 Larimer Street 





Regulate flow and water levels 


4/ regardiess of water supply vari- 


ation. Ends need for 24-hour 
supervision .. . prevents waste, 
flood damage and overflow. No 
floats, sheaves, motors or cables. 


WELL CASING Scientifically designed for all soil con- 
ditions. Made of mild, stainless and alloy steels for long 
life and low initial cost. Five perforations and four field 
joints for fast assembly. Write for free literature. 


THOMPSON 
PIPE & STEEL COMPANY 


TAber 5-1241 © 


Denver 1, Colorado 
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Want an easy, low-cost way to 
raise settled sidewalks, street 
slabs, curbs, gutters, driveway 
approaches? Check Koehring" 
Mud-Jack. It pumps soil-ce- 
ment slurry under pressure into 
small holes drilled through 
pavement. This displaces air 


vrated materials — raises the 
concrete slab — leaves firm 
permanent sub-grade. Two 
sizes available: A small porta- 
ble Mud-Jack for cities, a larg- 
er model for maintenance, 
low-cost repairs on highways. 
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Texas Chapter versity of Pittsburgh, Pittsburgh, 
May 2-3; Lubbock, Texas Pennslyvania 
Sec’y.-Treas.—Jack Graham, P. O. . 
Box 1622, Corpus Christi, Texas a ~ = — > ae > + 
— cag rc Chapter Sec'y.-Treas (Central California 
| Big Roce cna La glee Chapter) J. E. Fitzgerald 1455 
y-- reas.—Pau Fidler, Dept Van Ness Ave., Fresno, Calif. 
of Public Works, City Hall, 
Ithaca, New York Wisconsin Chapter 
Washington State Chapter May 19-20; Oshkosh, Wis 
May 10-11: Wenatchee. Wash Sec’y.-Treas.—John G. Thompson, 
Sec’y.-Treas.—Earl Elton, City En- 202 Monona Ave. Madison 9, 
gineer, City Hall, Bremerton, Wisconsin 
Wash. Virginia—D.C.—Maryland Chapter HIGHWAY 
Western Pennsylvania Chapter April 22-23; Alexandria, Va ENGINEERING 
— gp bg >} :- :; ee ae “s ae This is the second edition of a 
orr. cy., Josep ames, insti- ppt. o ublic orks, . . ’ . 
tute of Local Government, Uni- Broad St., Falls Church, Va book that has been widely used in 
college instruction and also as a re- 


ference text. The authors have had 


extensive experience in teaching and 
in field work and have incorporated 
in this new edition information on 
major advances in the field, includ- 


ing, according to the publisher's 


announcement: Highway cost-bene- 
fit calculations; geometric designs 
current with AASHO and Interstate 


System policies; soil engineering 
hydraulic design of open channels 
and culverts; aerial photography 
and electronic computers: etc. By 
Leo J Ritter, Jr.. Associate Editor 
Engineering News-Record and 
Radnor J. Paquette, Prof. of Civil 
Engineering, Georgia Institute of 
Technology. The Ronald Press Co.. 
15 East 26th St.. New York 10, N. ¥ 


$10 


PAVING 

THE WAY 
This is an interesting and infor- 
mative booklet presenting a prog- 
ress report on the 4-year activities 
of the Philadelphia Department of 
. Str eets for 1958-1959 Dav id M 
with New! Smallwood, City Hall, is Street 


Commissioner 


“E-Z Open” 
“ pen CIVIL ENGINEER 
DESIGN DATA BOOK 
GATE This is a completely revised third 


edition of Vol. 1 of a highly useful 

STANDARD STEEL'S new spreader with all these features: "ics 0f books. Assuming that many 
of our readers are not familiar with 

e Simple, low maintenance chain transmission the book, we can state there are 25 

e “E-Z Open” gate swings away from box, carries sections, covering a very wide range 
no load of design: Structural, general and 
Heavy duty, positive locking truck hitch concrete; rigid frames; structural 
Heavy double-grooved feed roll steel, aluminum and wood; struc- 
0 to 2%,” full or tapered spread tural formulas; soils; pavements, 
Available with one man control, cut-off plates, roads, streets and bridges; airports; 
agitator, platforms dams; drainage and sewerage; sew- 


See your dealer or write for literature. age treatment; water supply, purifi- 
cation and distribution; and athletic 

OTHER PRODUCTS OF STANDAR STEEL . ar ‘ 

ASPHALT OISTRIGUTORS .. . sURWERS .. . paren Trac. fields are some of the subjects cov- 

SisTarsuToes ... Tam NETTLES. aconecave srmcanens (-auiil ered. In this new edition, material 

STREET FLUSHERS ... PIPE LINE EQUIPMENT... SUPPLY TANKS ‘ has been added on: Prestressed con- 


SHELVING HAROWARE . . . AND AGRICULTURAL SQUlPuERT 

crete, composite beam design, wind 
pressures, pavement design, high- 
way geometrics, airport design, 


Standard Steel Works, INc «orm nanse 
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sludge heating, bridge design and 
waterfront engineering. 

The dimensions of this book are 
slightly greater than those of PUB- 
LIC WORKS—it is no pocketbook; 
and it weighs 5 pounds. The author 
is Elwyn E. Seelye; publisher is 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. Price is 
$24. 


75 YEARS OF 
CLAY PIPE HISTORY 


In 1960, the W. S. Dickey Clay 
Mfg. Co. completes 75 years of clay It’s Jaeger’s new Cd pump the “3PN” 
eee 


pipe history. This diamond annivers- 
ary number of “Dickey Data” car- Out-performs all previous models 


ries a good deal of interesting ma- 
terial on the changes and improve- Pumps all the water a 3” suction hose 
ments in clay pipe making since can handle With 4” suction hose 
1885, as well as other information pumps 28,000 gph at 10° lift. Sure- 
on the development of sewerage to priming is correspondingly fast, at all 
meet the needs of our modern way practical lifts. 
Box 2028, Kansas City 42, Mo Suction chamber and liner are remov- 
able for quick adjustment, rotation or 
COMPOSTING OF replacement of liner plate. (New 
ORGANIC WASTES Model 3XPN offers same feature in a 
In connection with their research smaller pump.) See your Jaeger dis- 
on composting, the Technical De- tributor or send for catalog. 


velopment Laboratories of the Com- 
THE JAEGER MACHINE CO., 400 Dublin Avenue, Columbus 16, Ohio 


municable Disease Center made a 
survey of the literature on the sub- AIR COMPRESSORS © MIXERS © PAVING, SPREADERS ond FINISHERS 


ject. Abstracts of all printed mate- 
rial, including foreign publications, 
have been compiled as an annotated 
bibliography. The material has been 
carefully edited and well indexed 
by John S. Wiley of CDC and re- PACK, PACK, PACK... 
produced in mimeographed form 
The original compilation is dated 
February, 1958 and contains 128 
pages. A supplement, with 65 pages, 
was reproduced in June, 1959. The 
bibliographies are intended for those 


interested in composting research or 
in the technical phases of compost- 
ing municipal wastes. They will not 


be of assistance to those interested 

in farm or home composting meth- 

ods. “Composting of Organic Wastes 

—an Annotated Bibliography” and Twenty-four hundred times o minute the 
“Supplement 1” are available upon Kelley 36KT Power Tamper hits with a force of 
request, subject to the foregoing tons, with the compacting force of o massive 


. . . ai power roller But Kelley Power Tompers ore 
limitations. Requests should be ad- handier than rollers. They con pock earth backfill 


dressed to Lawrence B. Hall, at the to maximum density next to foundations 

Technical Development Labora- piers, in pipeline trenches, on road jobs, etc 

tories, Communicable Disease Cen- Also for Gaishing blecktop, with heater shee 
- ottachment available 

ter, Post Office Box 769, Savannah, > 

Georgia. 


with the Wi 


yourR JOB WITH MACHINE DIVISION 
The Wiesner-Rapp Co., Inc 


1OWA CITY 285 Chicago St. 
This personnel handbook, sent us Buffalo 4, N. Y. 

by Peter F. Roan, City Manager, 

Iowa City, Iowa, is an excellent 

presentation of the rights, privileges | NAME 

and obligations of city employees. It street ene 

covers organization of the city gov- | ee ——— STATE____ 

ernment; working hours; overtime; ase a= a= a= ae a= a= a= a= @ 
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Please send us information on Kelley Tompers 





paydays and payroll deductions; re- 
tirement and pension plans, vaca- 
tions; holidays, sick leave and other 
leaves; workmen’s compensation; 
promotion, demotion, transfer and 
resignation; political activity, tele- 
phone use and rest periods; and 
outside employment; 24 pages; 4% 
x 5% inches; published in 3 colors. 


ELECTRONIC COMPUTERS 
IN HIGHWAY OPERATIONS 

This is a 160-page mimeographed 
book containing a complete copy of 
all reports presented at the AASHO 
Electronics Committee meetings in 
Boston in Oct., 1959. The papers 


For your town... 


presented covered: Programs in use 
and under development; use in 
bridge design; experiences with 
digital cross-sectioning; income and 
expenditure computations; highway 
sufficiency rating computations; 
traffic projection and assignment; 
cost-benefit ratio computations; de- 
velopment of digital model system 
of highway location; computer use 
in Massachusetts; and panel! discus- 
sions on the organization and op- 
eration of an electronic computer 
center. Also covered is the General 
Motors Highway Information Sys- 
tem; progress in vehicle 
detection; recording and computing 


electronic 


A MODERN Stondand Steel 


> 


FLOATING BOAT MARINA 


At Honnibo!l, Mo. — 800-foot 
Floating Marina hondies 112 boots, 
serves gos, oil, refreshments. 


Check STANDARD STEEL 


Now for the finest, safest, strong- 


est, most modern boat marinas 


at lowest cost! 


pre-fabricated for quick installation 


and years of rugged service, 


they pay for themselves quickly 


out of revenue 


No obligation 


Pre-planned, 


Write or phone for 


consultation with our qualified marina 


engineer on marina planning 


LEADERS IN MODERN ALL 
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STEEL 


17 


s6.8, 


THESE TYPICAL 
INSTALLATIONS 
HANNIBA Me 


RIA 


* INCLUDE 


PRODUCTS MFG co 


o 
Moin " a 


WATERFRONT EQUIPMENT 


the characteristics of moving ve- 
hicles; and the Michigan nuclear 
combination density-moisture sur- 
face gage. No price is quoted. For 
further information write the Sec- 
retary of the AASHO Committee, 


Division of Development, Office of 
Operations, Bureau of Public Roads, 
Washington 25, D. C 








LETTERS 
TERS 


a 
BA 





OPPORTUNITIES 
IN ENGINEERING 


In your 1956 publications of March, 
May and July you ran a series en- 
titled, “Opportunities in Civil and 
Public Works Engineering.” 

If reprints of these articles are 
still available, I would like to have 
a copy of each. I intend to use the 
articles as reference material for a 
TV series on “Engineering as a 
Career” over our loca] State Educa- 
tion Station WNED-TV. The 
gram, sponsored by the Erie County 
Chapter of the New York State So- 
Engineers, in 


pro- 


iety of Professional 
‘onjunction with 
societies of engineering, is 
high 
seniors in a career of engineering 

Glenn E. Sherman 

Chairman of Publicity 

Kenmore, N. Y 
Editor’s Note: There are still a few 
coptes rematning 


local sections of 
founder 
school 


designed to interest 


TRENCH WIDTHS 
& PIPE LOADINGS 


With reference to John B. Powers’ 
article, “Structural Design of Clay 
Pipe Sewers,” which appears in 
Pustic Works for January, 1960, 
it should be pointed out that Mars- 
ton’s trench formula is applicable 
only where the pipe diameter is 
large relative to the trench width. 
There is no problem where the sug- 
gested design trench width of 3/2 
d + 12” is adhered to, but this is 
very frequently not the case. 
Trenches are usually wider 

When a trench is wide with re- 
spect to the pipe diameter, loading 
is similar to the load of fill on a cul- 
vert, related to the pipe 


and igs 
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diameter, not the trench width, in 
accordance, usually, with Marston’s 
formula for projecting conduits. The 
transition width, beyond which the 
load is constant regardless of trench 
width, is much narrower than is 
generally realized. For example, 
according to tables in Vitrified Clay 
Engineering Handbook, this width 
for 8” pipe in a 10-ft. trench varies 
from 2’ 2” to 2’ 7” depending on the 
nature of the backfill material. De- 
sign according to the trench formula 
and the tables referred to by the 
author could be extremely conserv- 
ative, as for example, an 8” pipe in 
a 9-ft. trench; and it would be need- 
lessly conservative for 8” pipe in a 
3-ft. trench. In this instance, for 
sand-gravel backfil] 10 ft. deep, the 
trench formula would indicate a 
load of 21602 /ft., whereas the maxi- 
mum possible load occurs at 2’ 7” 
trench width and is 1750# /ft. 

A much more serious situation, 
however, is the likelihood of an 
overload of large magnitude occur- 
ring when the design trench width is 
made too optimistically narrow, and 
then construction procedures are 
permitted according to usual prac- 
tices. For example, an 8” extra 
strength pipe with Type 2 embed- 
ment and a safety factor of 1.5 will 
support 15 ft. of sand-gravel fill in a 
30” trench, but only 10 ft. if the 
trench is made 33” wide. Designers 
should be cautioned never to call for 
trench widths narrower than pro- 
spective contractors can convenient- 
ly dig them, and inspectors should 
be cautioned never to permit even 
apparently insignificant increases in 
trench width over design without 
checking for overload 

The Concrete Products Associa- 
tion of Washington recommends a 
design trench width of 11/2 d + 18” 
with a minimum of 30”, and has 
prepared tables which show per- 
missible depth of trench for the 
various classifications and sizes of 
concrete pipe, for three types of 
backfill and four types of bedding. 
These tables take into account the 
somewhat more favorable load fac- 
tors which apply when the project- 
ing conduit formula is used, and in- 
dicate the rather frequent instances 
when the design trench width is 
greater than the transition width. In 
all such cases there is nothing to be 
gained in holding the contractor to 
the design width, and knowledge of 
this can save both the contractor 
and the inspector much trouble. 

Leland L. Sphar 
Engineer-Manager 

Concrete Products Assoc. of 
Washington 

Seattle 99, Wash 
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Cut your refuse hauling costs 
to pennies per yard... 


...team HUGE-HAUL portTABLE DUMP SYSTEM 
with your LOAD LUGGER refuse collection system 


HUGE-HAUL SYSTEM 


Containers trom 
10 to 40 cubic 
yords copacity. 


Containers from 
2% to 16 cubic 
yords capacity. 


Your community con seve money with the Huge- 
Houl Portable Dump System. For information, tele 


phone collect Fireside 2-0136. Do it todoy. 


LOAD LUGGER SYSTEM 


Here are the facts brought out by a 
recent study of a large disposal sys- 
tem: Costs reduced from $1.25 a cubic 
yard to 29c by using a Huge-Haul 
Portable Dump System to augment 
the Load Lugger System; elimination 
of frequent trips by the Load Lugger 
to the disposal ground; greater avail- 
ability of the Load Lugger for more 
frequent daily pick-ups of Load Lug- 
ger containers at the many refuse 
generating points, thereby increasing 
the Load Lugger system's great effi- 
ciency and cost cutting ability 


The startling reduction in cost-per- 
cubic-yard stems from placing at a 
nearby ventral location big 40 cubic 
yard Huge-Hau!l containers into 
which the Load Lugger dumps its 
container-loads of refuse. (Due to 
natural compaction, five 10-yard 
Load Lugger containers can be emp- 
tied into a 40-yard Huge-Haul con- 
tainer.) A Huge-Haul equipped truck 
periodically transports these big 
Huge-Haul containers to the disposal 
ground. At 40 cubic yards per trip 
the cost is pennies per yard 


Borg-Warner Corporation 


INGERSOLL 


KALAMAZOO 


DIVISION 


744 East Vine Street, Kolamozoo, Michigan, Telephone Fireside 2-0136 


EXPORT SALES BORG WARNER INTERNATIONA! CORPORATION CHICAGO 
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pumping costs! 


Infiltration of soil water into your 
sewage system greatly increases 
pumping and operction costs at 
the disposal plont. JC-60, a 
plastic-base sewer jointing com- 
pound, stops infiltration by ad- 
hering tenaciously to properly 
primed pipe. 

This superior Atlas compound 
gives adhesion valves of over 
300 p.s.i. guaranteeing to you 
permanent bottle-tight joints. You 
ore assured of lower pumping 
costs and long term service, with 
@ minimum of costly repairs, 
when you specify JC-60. 


Get the complete facts; write for 
Bulletin M20-3. 


MERTITOWN, PENNSYLVANIA 





NEWS OF ENGINEERS 











L. D. Marrter, formerly chief en- 
gineer, Water Supply Section, 
Pennsylvania Dept. of Health, has 
joined Albright & Friel, Inc., Con- 
sulting Engineers of Philadelphia, as 
a member of their engineering staff 
and their Harrisburg, Pa., repre- 
sentative 


Wii T. INGRAM, consulting en- 
gineer, 20 Point Crescent, White- 
stone 57, N. Y., has opened an office 
at 90 Panoramic Way, Walnut 
Creek, Calif., with Frep R. Incram 
as associate in charge 


Wiii1am J. Cuase has been made 
a junior partner in the consulting 
firm of Hill and Ingman, Seattle, 
Wash. 


James A. QuINLAN has been pro- 
moted to an Associate with Fred 
S. Dubin Associates, Consulting 
Engineers, Hartford, Conn 


Rosert J. Kunn, New Orleans 
Consulting Engineer, has been 
awarded the Louisiana Engineering 
Society Technological Accomplish- 
ment Medal. 


Hotway Encrveers, Inc., has been 
formed by a merger of W. R. Holway 
& Associates and Cornett, Wood & 
Associates, both of Tulsa, Okla.; and 
the new firm has been retained to 
report on the overall water needs of 


Henryetta, Okla 


Meyer Srouiier has been appointed 
Acting City Manager of Miami, 
Florida, succeeding Ira F. Writarp 
who resigned to enter the business 
field. Presently Mr. Stoller is also 
budget director and internal auditor 
for the city. 

Freperick R. Knoop, Jr., has re- 
joined the consulting engineering 
firm of Whitman, Requardt & Asso- 
ciates, Baltimore, Md., after six 
years with Charles R. Scrivener Co., 
general contractors of Baltimore. 


THomas R. LeacumMan and Joun 
R. Booton have become partners in 
the firm of Wiley & Wilson, Consult- 
ing Engineers, Richmond and 
Lynchburg, Va. 


Joun P. Riey is now Vice-Presi- 
dent for Development of Lockwood, 
Kessler & Bartlett, Inc., consulting 
engineers of Syosset, N. Y. 


Anti-Freezing ! 
Trouble-Free! 
Guaranteed! 


* Rugged brass and bronze 
construction; 


* Practically vandal-proof — 
will mot freeze; 


Non-pollutable from any 
underground source; 


Foot-operation prevents 
water waste; 

W asher-change is about 
only maintenance needed. 


Write fer Cateleg 
The Murdock Mfg. 
& Sup. Co. 


Cincinnati 2, Obie 


MURDOCK 


OUTDOOR 


DRINKING 
FOUNTAINS 


' 
7 
HYDRANTS a 
= 


STREET 
WASHERS 


Synonym 
for... 


ROBERTS FILTER 


MANUFACTURING CO. 
640 COLUMBIA AVE. 
DARBY, PA. 
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Georce M. Parker, Jr., and C. L. 
Summex have been elected vice- 
presidents of Forrest & Corton, Inc., 
consulting engineers of Dallas, 
Texas. 


Dr. Atrrep C. Incersout has been 
named dean of the School of Engi- 
neering, University of Southern 
California. 


California Sewage and Industrial 
Wastes 

The California Sewage and Indus- 
trial Wastes Association wil] hold its 
32nd Annual conference at the 
Claremont Hotel in Berkeley, Cali- 
fornia, April 27 to 30. Preconvention 
training sessions, one on plant op- 
eration, the other on sewer main- 
tenance, will be held on April 27. 
Further information from A. D. 
Leipzig, Hyperion Sewage Treat- 
ment Plant, 12000 Vista Del Mar, 


Venice, California 


Traffic Engineering Short Course 

A conference on “Traffic Engi- 
neering for the Growing City” will 
be held at the Georgia Institute of 
Technology, Atlanta, Ga., May 18-20. 
Full information is available from 
Richard Wiegand, Director, Short 
Courses and Conferences, at the In- 
stitute 


Training for Sanitary Engineer 
Officers 

A program of advanced training 
for sanitary engineer officers of the 
Army, Navy, Air Force and Public 
Health Service will be held at the 
R. A. Taft Sanitary Engineering 
Center, 4676 Columbia Parkway, 
Cincinnati, O., June 6 to 18. For 
detail information, write H. P. 
Kramer, Chief, Training Programs. 


Technical Bibliographical Service 
Now Available 

Selected, pertinent, current and 
usable reference data are now avail. 
able. These may be references alone; 
references with reviews, summaries 
or descriptions; or photostatic copies 
of individual articles, also special 
literature research; and semi-annual 
updating of literature. The value of 
such bibliographical service depends 
wholly on the qualifications of the 
man who does it. The fact that it is 
being done by Attmore E. Griffin, 
well known through the years with 
Wallace & Tiernan Co., guarantees 
the quality. A considerable range of 
references are available now. These 
illustrate the kind of work being 
done. For further information write 
A. E. Griffin, 24 Sunset Road, Pomp- 
ton Plains, N. J. 


PUBLIC WORKS for April, 1960 


CLASSIFIED ADVERTISING AND 
JOB OPPORTUNITIES 





SEWAGE TREATMENT 
PLANT SUPERINTENDENT 


To be responsible for the operation of 
treatment plant, incinerator, garbage and 
refuse collections, and street sanitation. 
Desire graduate civil or sanitary engineer 
with previous experience. Salary $600-$720 
plus liberal fringe benefits. Further infor- 
mation and application blank can be 
obtained from: 


Personne! Oftice 


City Hall 
Fond du Lec, Wisc. 


TECHNICAL 
BIBLIOGRAPHICAL SERVICE 


Selected, pertinent, current references 
in the water, sewage, industrial waste 
and swimming pool fields. The service 
incl 

1—Prepared references alone 


2—Prepared reference with descriptions, 
reviews or summaries 


3—Special litefature research projects. 
4—Photostatic copies of individual 
articles. 


5—Up-dating twice yearly 
Address all inquiries to: 
Attmore E. Griffin 
24 Sunset Rd., Pompton Piains, N.J. 








OZONE PLANT 

EQUIPMENT FOR SALE 
The City of Philadelphia will 
sell all equipment belonging to 
a complete modern ozone plant 
.. + built in 1949 at a cost of 
$1 million . . . can generate up 
to 1,250 Ibs. of ozone daily and 
treat 36 mgd. of water... 50 
Welsbach generator .. . also 
dryers, transformers, reactors, 
etc. Will consider offer to pur- 
chase part or whole. 

Interested persons contact: 
Philadelphia Water Dept. 
Thomas B. Mullineaux 
Accounting Officer 
Room 120 
City Hall Annex 
Philadelphia 7, Pa. 





ENGINEER WANTED 


College graduate for position of Deputy 
Director of Department of Public Improve 
ments, Division of Water and Sewers, for 
the City of Savannah, Georgia. Must have 
training and experience in the field of 
Sanitary Engineering and experience in 
Municipal Admunistration. 
Hi rite to 


Savannah Civil Service 
System 

8 East Bay Street 
Savannah, Georgia 














VALUABLE INFORMATION FOR 
ENGINEERS 


Thousands of progressive engincers are 
finding that our readers’ service section 
is the easy, handy way to obtain new 
catalogs of advertised products. Use the 
postage free reply card opposite page 34 
to order your catalogs. 


SEE PAGES 32 to 5! 


Engineer-Salesman and 
Administrator 
A man engaged for approximately ter 
years in the walve industry first as manager 
f walve sales department, later division 
manager responsible for sales, engineering 
and manufacturing. This experience now 
available and applicable to any engineered 
roduct as well as valves 
Write to 
Box 4-1 
Public Works Magazine 
200 South Broad St. 
Ridgewood, New Jersey 














4 Civil Engineer is wonted as Assistant 
to City Enginerr, Public Works. Perma 
nent position. Vacation, rick leave, $6032 
to $7020. For details write to 

Personne! Director 

City Hall, 

Woonsocket, Rhode Island 














Sewerage and Sewage Treatment 
By W. A. Hardenbergh 


A” authoritative yet simple treatment of the sub- 
ject by one of the nation’s foremost authorities. 
Mr. Hardenbergh’s editorial and field work has brought 
him in close contact with the problems that trouble the jj 
average engineer and in this book he explains those 
methods most suitable for general use. Special atten- 
tion is paid to sewerage systems both storm and sani- fj 
tary. Design examples of all kinds are worked out in 


detail to illustrate practical, up-to-date methods. 
Send your check to: 


ONLY $7.25 


Book Department, PUBLIC WORKS, 200 So. Broad St., Ridgewood, N. J. 








CONSULTING ENGINEERS 








Mr. Consulting Engineer . . . ALBRIGHT & FRIEL INC. 


Increase your sales power to the growing public works field by Consulting Engineers 
including your professional card in our DIRECTORY OF Weser, Goweae, Indunetel Westen ond 
CONSULTING ENGINEERS. For rates in this section write to: > Incineration Probiems 
— City Planning Highways. Bridges and Airports 
Publis Werks Magazine yevestigates, Repocts, Approiste tnd Rete 
200 So. Broad St. Ridgewood, New Jersey mee Gime caemn f20en 


PHILADELPHIA 2. PENNSYLVANIA 














TOPOGRAPHIC + PLANIMETRIC +» MOSAIC MAPS ALVORD, BURDICK & 
es HOWSON 


Engineers 


INC. cuts your mapping costs Water Works, Water Purification 


Pieced Relief. Sewage, Sewage Dis- 
Dreinmage. Appreteale, Power 
eneration 


Write for free brochure on poe 
mapping and aeria] photography. 


6135 Kenses Ave, N.E.. Washington 11. OC. TA 91147 


Brockway, Weber & Brockway AMERICAN AIR SURVEYS INC. 


Engineers, Incorporated a 
George S. Brockwoy Roy E. Weber George R. Brockwoy Aerial Phote:e & Mosetes 
Stot# fer 
H. L. Fitzgerald Ben E. Whittington Robert E. Owen ¢ municips! planning & engineering 
Ernest L. Greene Thomas A. Clork Thomas &. Demery Cherles A. Anderson © pipe fines © sends, cisperts tan mess 
Civil, Structural, Sanitary, Municipal, Electrical, Land Planning 907 Penn Ave. Pilttsbergh 22, Po 
West Palm Beach, Florida Fort Pierce, Florida A Nationwide Service 


GIBBS AND HILL, INC. FOR RATES FOR THIS SPACE 
c lting Eng . 
Industrial Wastes Electric Transmission & Distribution Systems Airports 
Water & Sewage Works Convention & Nuclear Power Generation Rapid Transit 
Hydraulic Developments Power Surveys & Contracts Highways & Bridge PUBLIC WORKS MAGAZINE 
200 Se. Breed %.. Ridgewood, NJ 
PENNSYLVANIA STATION NEW YORK |. NY 


20 Ne Wecker Or Chicege 6. 10 























Write 








MICHAEL BAKER, JR., INC. 
PALMER AND BAKER ENGINEERS, INC. THE Boker Engineers 


CONSULTING ENGINEERS — ARCHITECTS Civil Capinsore, Plenners, ond Surveyors 
Surveys- Reports- Design-Super ision-Consultation Airports ighways, Sewage Disposal Systeme 
Water Works Design and Operation— 
Transportation and Traffic Problems City Planning—Municipal Engineering — 
Tunnels-Bridges-Highways-Airports-Industria] Buildings All types of Survers 
Waterfront and Harbor Structures, Graving and Floating Dry Docks Home Office: Rochester, Po 
Compiete Sotls. Materials and Chemica! Laboratories Branch Offices 
Mobile, Ale New Orleons, le Washington, 0.C Jockson, Miss Herrisburg, Pe 





ROBERT AND COMPANY ASSOCIATES BANISTER ENGINEERING CO. 


Municipal Engineering Division Consulting Engineers 
Staffed to completely fll municipas! 


ATLANTA requirements for professional service 


310 No. Snelling Ave Tel. Midwey 6-2612 
WATER SUPPLY, SEWAGE DISPOSAL, INCINERATORS, POWER PLANTS $+. Pel 4. M , « 


Abouay® Resins Survey AERO SERVICE CORPORATION BARNARD AND BURK 
Aerial! topographic maps — phote-maps or en- Consulting Engineers 


Photogrammetric Services gineering projects anywhere in the worle — Municipal and Industrial Engineering Survers 
highways, railroads, cites, power and pipe lines = gq BH. Bigg WY Dy — 
AERIAL PHOTOGRAPHY , Pow -- 
r MAPS. ‘ mining development. Soi] studies anc electronic ower, Streets - Highways, Harbor and Port 
7 surveys of large areas: resources inventories developments 
ATLAS SHEETS AND MOSAICS 1023 Nicholson Drive 
stone 


IVenhoe 4-944! lansing, Michigan 210 E. Courtland Philadelphio 20 Beton Rouge, Lew 
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E. D. BARSTOW & ASSOCIATES 
Engineers 


Water iy. Treatment, 
Sewage ‘Clllaciicn, Treatment. 
Trade Waste Treatment 


1463 NN. Unien &. Akron 4, Ohle 


Floyd G. Brown and Associates 


Consulting Engineers 
* G. Browne 5. W. Kuhner 
eo > xe G. M. Hinkemp 
Cc. 8. Martin WwW. HH. Kuhn 
Water and Purification — Sewage and 
Industria) aste Treatment — Refuse Dis- 


i Valuslion ang Rate 


CAMP, DRESSER & McKEE 





LAWRENCE T. BECK 
AND ASSOCIATES 
ation enh Gaak 

Priledeiphie 





New York Weshington 


BROWN AND CALDWELL 


Civil and Chemical Engineers 
Water — Sewage Industrial Waste 
Consultation -- Design — 

Chemica! and Bacteriological ‘stories 


& Mint Stree Sen Ffrencisce 3 


Capitol Engineering Corporation 
__ Gensatiing Gagieeee 
Systems 
Rosas wend Sireets 
Planning 


4 ~~ 
wa cssive Olficcs: Sllidere. 
Dolles, Texos Roc 
Pittsburgh 


Water 
Design ones Surveys 


4 ny 
Washington 
Seigon, Vietnam 





HOWELL K. BELL 


Consulting Engineers 
G. S. Bell C. G. Gaither 4. K. Letham 
4. W. Finney, J. 


ls 
Industrial Wastes 
553 5S. Limestone 


BROWN ENGINEERING CO. 
Consulting Engineers 


Waterworks. Sewage Die . Airports 
Street Improvements ower Plants 
Electric Distribution. Rates 


508 TENTH STREET DES MOINES 9, IOWA 








BENHAM 
ENGINEERING COMPANY 
Consulting Engineers 
215 NE 23¢d Oklahoma City 

Eetabiished 1909 








BLACK & VEATCH 


Consulting Engineers 
Weoter Sewoge Gor Electricity— industry 
Reports. Des Supervision of Construction 
Investigations Voiuations and Rates 


1900 Meedow Loke Pkwy, Kenses City 14, Me. 


BUCK, SEIFERT AND JOST 


Consulting Engineers 
Water Supply Sewage Dispose! 
Hydraulic Deve te 
Reporte Investigations, Valuations 
Rates. Design, Consultation. Operation 
Management Chemica! and 
Biclogica! Laboratories 


112 Bost 19h Sr New York City 


JOHN A. CAROLLO 
Consulting Engineers 


Water Gupply and Purification. Sewerage 
Sewage Treatment. Power Generation and 
Distribution. Gas Systems, Valuations 


3308 N. Third St. Phoenix, Arizonc 
2168 Shottuck Ave, Berkeley 4, Colif 








BURGESS & NIPLE 


Consulting Engineers 
Established 1908 


Water supply. treatment and distribution 
Sewage and industrial wastes disposal 
Investigations —— saa rates 
irpert. Municips! Engi ns. Su 


2015 Wee Fifth Ave Columbus 12, Ohic 


HOMER L. CHASTAIN & ASSOCIATES 
Consulting Engineers 

. Structural, Mechanical, Industrial Design 

& Supervision. Construction. ineering, Turn- 
Bridges, Water Supply, Sewerage. Fiood 
Eeatrol & Drainage, Materia! Controls. Municipe! 
Engineering, Topographic Surveys 
Decotur, 


155% West Main Street Mimots 





THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plante—Incineration—Gas Systems 


Valuati Ret Man 


Laboratory—City Planning 
601 Swiemen Street, Pittsburgh 12, Penne 


ement 








CLINTON BOGERT ENGINEERS 


Consultants 
Clinten L. Bogert 
M. Ditmare 
Charles A Mangenaro 


Water & Sewage Works 


Ives L. 
Robert 


Drainage 
Highwa)s and Bridges 
145 Best 32nd Street, New York 16, N.Y. 


RALPH H. BURKE, INC. 
Consulting Engineers 

Trafic Studies Underground Ocerages 

Parting Structures Orade Separations 

= Eh Airports and Terminal Buildings 

‘otection Municipa! Engineering 

Parks Pield Houses wimming Pools 

20 Nerth Wocker Drive, Chicege 6, I 








J. W. ARCH BOLLONG 
AND ASSOCIATES 


Consulting Engineers 
Trafic and Tranepert Consultant 
Traiic Engineer 
Si ree’ ne Engineer 
Municipa. ng ineer 
5240 leery Avenve Seottle 7, Wash 
SUnset 4 Res. SU. 4.2083 


BURNS & McDONNELL 
Engineers - Architects - Consultants 


4600 £. 63rd ST. 
KANSAS City 4), 


TRAFPFICWAY 
MISSOUR! 


CHICAGO AERIAL SURVEY 
PHOTOGRAMMETRIC ENGINEERS 


c—a — Kr. Highway studies. Street 


Saas Pa Rakin ‘5 Ave. FRANKLIN, PARK, TLL. 
of Chicege hori! industries, Inc 








BOWE, ALBERTSON & ASSOCIATES 


Engineers 
Water and Sew Works 
Industria! artes 
Refuse Disposa! 
Valuations 
Laboratory Service 


000 Fermington Ave 


75 Wee & ' 
West Hertford 7, Conn. 


New York 6. NY 


J. W. BURT 
Cwil Engineer and Designer 
Specializing In 
ROADS AND BRIDGES 


PHONE 1701 P.O. BOX 38) 
McCOMB, MISSISSIPPI 


FOR RATES FOR THIS SPACE 


writt 


PUBLIC WORKS MAGAZINE 
200 So. Bread $t., Ridgewood, NJ 





CLARK, DAILY AND DIETZ 


Consulting pa agen 
Sewerage, Waterworks. Street Lighting. High- 
ways, Swimming Pools purvers and oe 
Land Development Studies 

ations 
211 Nerth Race S 
Urbane, Iilinois 


188 Jefferson St 
Memphis Tennessee 





BOYLE ENGINEERING 
Architectural & Engineering Consultants 


Water—Development. Treatment. Storage. Dis- 
tribution. Sewage Collection. Gewage Trest- 


Civie_ Industrial 
Structures Site a 
Bokersfield Sante 
Califernio 








CARL BUSSOW 
Consulting Chemist and 
Paving Engineer 
Specialist on 


Asphalt Petroleum and 
Tar Products 


80! Second Ave. New York 17. NY 





CLARK & GROFF ENGINEERS 
Consulting Engineers 


Civil, Sanitary & Municipal Engineering 
Investigations, Reports, Plans 
Supervision of Constructior 

Laborstory 


3240 Triangle Dr Selem, Oregon 
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CHAS. W. COLE & SON 


Engineers—Architects 


3600 E. Jefferson Bivd 
Sevth Bend, indianc 


2112 W. Jefferson St. 
Joliet, MMlinois 





CONSOER, TOWNSEND & ASSOC. 
—CONSULTING ENGINEERS— 
Sewage treatment, sewers. storm drainage, food 
control—water supply and treatment—Highway and 

irports—Urban renewai—Electric and 


bridges—A 
transmission lines—Rates studies, surveys and 
ations—Industrial and institutions! buildings 


360 EAST GRAND AVENUE 
CHICAGO 11, NLLINOIS 


FAY, SPOFFORD & 
THORNDIKE, INC. 


Engineers 
A Bridges — Express Highways 
Ind Bidgs. —Ineinerators —Port Developmen 
Water Supply — Drainage and Sewerage 
1) Beecon Street, Boston, Mase. 





FINKBEINER, PETTIS & STROUT 
Consulting Engineers 


Water Supply. Water Treatment 
Sewerage, Sewage Treatment. 
Bridges, Highways & Expressways 


2130 Medison Avenve Telede 2, Ohic 





CRAWFORD, MURPHY & TILLY 


Consulting Engineers 


Water Werte snpeentins Reservoirs 
Highways—Municipal § 
Trafic Prob 


treets—Expressways 


Sewers—Sewage Treatment—Wastes Treatment 
Storm Drainage—Fiood Control —Su. reys & Reports 


755 So. Grand Ave., W Lakeside 8-5619 
Springfield, ti 


WALTER H. FLOOD & CO. 
Chemical Engineers 
Inspection and Testing of Materials and Structures 
Streets — Reads — Airports 
Bullding and General Engineering Construction 
Reaident Inspection Chemical & Physical Tests 
Soil Boring & Investigation—Concrete Core Cutting 
Specifications Reports Research 
6102 §. Bleckstone Ave Chicege 37, Wi 





ALFRED CREW 
Consulting Engineers 
Water Supply. Treatment and Distribution 


Sewerage and Sewage Disposal 
Drainage and Industrial Wastes 


45 N. Broed St. Ridgewood, N.J. 


FRIDY, GAUKER, 
TRUSCOTT & FRIDY, 
Engineers 

Hospita.s Schools Industria Bulldings 

Public Bulidings. Airports. Reeds. Water 

Sewage, Petroieum Facilities. Waste Dis- 

i. Power & Lighting. Reports. Pians 
Supervision. Appraisals 


1321 Arch Street Philedeiphie 7, Penne 


INC. 





DANIEL, MANN, JOHNSON & MENDENHALL 
Planning — Architecture — Egineering 
Airports Water Supply & Purtficstion 
Harbors Sewage Treatment Plants 
—— Transit Storms Drains 
Renewal Municipa! Bulldings 
Tram & Parking Industria! & Commercial 
Reports & Consultations Buildings 
3325 Wilshire Boulevard tos Angeles, Calif 
Honolulu, Howaii Weshington, 0.C 


M. E. FRYE & ASSOCIATES, INC. 


CONSULTING ENGINEERS 


Investigations « Reports 
Civil, Sanitary & Municipal Engineering 
Planning « Designs « Supervision 
428 Bivd. of Allies 166 £. Union S 


Pittsbergh 19. Po Somerset, Po 
EXpress |-0818 SOmerset 63466 





DE LEUW, CATHER & COMPANY 
Consulting Engineers 


Public Transit Subways 

Trafic & Parking Railroad Pacilities 

Expressways Industria! Plants 

Grade Separations Municipal Works 

Urban Renewal Port Development 

150 North Wocker Drive, Chicege 6 
Sen Francisco Teronto Boston 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
Power Plant Engineering 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemica! Laboratory Service 


New York READING, PA Washington 





H. G. DILL COMPANY 
Consulting Engineers 


4. A. Rewscuip 

8. W. Lipes 
Municipal. Highway. 
Topo- 


H. G. Dill 

G. W. Hockoden P 

Civil, Sanitary. Structura{ 

Subdivision, Planning. Property Surveys. 

graphic Surveys Appraisals 

2607 No. High S$ Columbus 2, Ohic 
AM 12-9744 


GRAY and OSBORNE 
Consulting Engineers 
Specializing In 
Municipal Utilities Design 
Peasibility Valuations — Rate 


Studies — Master Planning 


228 Sevth Ind $ Yokime, Washington 





NORMAN O. ELDRED 
Consulting Engineer 


Water Supply and Distribution Systems, Munic- 
ipal and Industrial Water Conditioning Equip- 
ment, Steam Power Plants, Diesel-Electric Power 
Plants, Electric Systems. Street Lighting, Pave- 
ments, Airports. Drainage. Sewage Treatment, 
Trade Wastes Disposal. Municipal Incinerators 
Industrial Plant Designs Propane & Butane 
Storage & Vaporizer Plants 

P.O. Box 3396 Merchandise Mart Posto! Sta. 

Chicago 54, Iilinois 


GREELEY & HANSEN 
Engineers 


Water Supply. Water Purification 
Sewerage. Sevage Treatment 
Picod Control, Drainage, Refuse Disposal 


14 East Jeckson Bivd.. Chicege 4, Illinois 





ROY B. EVERSON 


Water Treatment Service Since 1900 for Swim- 
ming Pool Circulating Systems. Purification Sys- 
tems as applied to Sewage Treatment and Water 
Works. A New System for Automatic Control 





HOWARD R. GREEN CO. 
Consulting Engineers 
DESION AND SUPERVISION OF 
MUNICIPAL DEVELOPMENTS 
Water Works and Treatment—Sewers 
and Sewage Dispocsa)—Investigations 
and Valuations 
208-10 Covey, Bidg., Ceder Rapids, lowe 





Safety in Refuse 
Collection 


(Continued from page 92) 


sions will be, how often they will 
be held, what the subject matter 
will be, etc. There is no advantage 
to be gained in surprising them. 

A little newspaper publicity can 
help too. The men will appreciate 
the attention they and the depart- 
ment receive, and the public will 
sense a well-run department that is 
trying to operate intelligently and 
economically. 

9. Hold the meetings. Adequate 
preparation, including all 8 steps 
previously cited, should assure the 
success of training classes. If prep- 
aration has not been adequate it 
will be difficult to salvage anything 
of value in the training sessions 

10. Follow up the “skull” sessions 
with on-the-job supervision. With 
visors already trained in safety 
relatively easy 


super 
matters it should be 
to arrange for follow-up supervision 
Brief reminders delivered to super- 
visors at weekly or regular 
meetings will aid in keeping them 
alert to safety problems and prac- 
tices of their crewmen. Occasional 
pointers on what to look for will 
also help the supervisor to follow up 
the classroom work to advantage 

11. Plan and operate a program 
“in depth.” A one-shot program 
consisting of a series of 
loses much of the po- 
training 
over a 
less concentrated 
maintained 
“tail-gate” 
are simply 


other 


6 classes or 
10 classes 
tential 
After the 
continuing but 
program should be 
through “roll-call’ or 
training sessions. These 
short (perhaps 10-minute) get-to- 
gethers held before the men go out 
on their runs. One or two sessions 
a week should be enough to keep 
safety a constant concern 

12. Keep records. Records should 
be set up and maintained before 
and after the training program. By 
setting up the record system in ad- 
some conclusions can be 


value of safety 


series ” 


initial 


vance, 
drawn about the 
a training program 
the timing, however, a 
records program should be created 
and continual analyses made to de- 


tangible value of 
Regardless of 


systematic 


termine practices which need chang- 
ing and the effects of various types 
of safety measures. In this way the 
safety practices can constantly be 
improved. By publicizing the im- 
provements in the safety record and 
the way in which they were brought 
about, the public is given further 
reason to appreciate and respect the 
work of the department 

13. Suggest feature news articles 


237 W. Heron Street, Chicage 10, Ii. ished 1913 
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WILLIAM F. GUYTON AND 
ASSOCIATES 
Consulting Ground-Water Hydrologists 


Underground Water er = 7 
Investigations Reports, Advice 


207 W. 12th St, Austin 1, Texes 
Phone: GR 7-7165— 


MARK HURD AERIAL 
SURVEYS, INC. 
Topographic And Planimetric Maps 
Tax Maps Aerial Photography 
230 Ock Grove Street Minneapolis 3, Minn. 


FENTON G. KEYES ASSOCIATES 
Consulting 


ARCHITECT—ENGINEERS 


Providence 3, 1 Walthom 54, Moss 











GWIN ENGINEERS, INC. 
Consulting Engineers 
Highways Water 
Municipal Sewage 
Planning Mapping 
Reports, Design. Supervision of Construction, 
Surveys 


1200 12th Ave Alteone, Pea. 


Jenkins, Merchant & Nankivil 
Consulting Engineers 


Municipe! Improvements Gas Systems 
| a & Airports Water Systems 
Power lopment Sewerage Systems 
Trafic Surveys Industrie! Plante 
Piood Contro! Recreational Pacilities 
Investigations and Reports 


801-805 East Miller St, Springfield, i! 


FOR RATES FOR THIS SPACE 
PUBLIC WORKS MAGAZINE 
200 Se. Brood St Ridgewood, NJ 








HARDESTY & HANOVER 
Consulting Engineers 


and Movable Bridges. Hanover 

Grade Eliminations, Poundstions, 

end Thruways. Other Structeres, 
Supervision. Appraisals. and Reports 


101 Perk Avenwe, New York 17, NY. 


JOHNSON DEPP & 
QUISENBERRY inc. 


Consulting Engineers 


Highways Water Supply 
Airports Sewage 
Planning Surveys 


2625 Frederica % Owensboro, Ky. 


MORRIS KNOWLES INC. 


Engineers 


Water Supply and Purification, Sewage 
and Gewerage Disposal, Industrial Waste. 
Valuations, Leboratery, City Planning 


1312 Perk Gwilding, Pittsburgh 22, Pe 





HAVENS AND EMERSON 


frank C. Tolles ‘Consultan 


Consulting Engineers 
Water. Sewerage. Garbage industrial Wastes 
Valustions—Leboretories 


leeder Bidg Weel worth ~*~ 
Cleveland 14. © New York 7, w 


JOHNSON SOILS 
ENGINEERING LABORATORY 


Laboratory and Pield Testing 
Shear and Consolidation Tests 
Design and Corstruction Contro 


MOBILE LABORATORIES 


193 West Shere Avenve 
New Jersey 


DANIEL KOFFLER AND ASSOCIATES 


Consulting Engineers 
6tructural, mechanica] and sanitary engineering 
B os, special structures. cold storage ware- 

img. industria) developments. parking garages 
and airplane hangars 
Dupont Bivd. end Washington Ave 
New Cestle, Del 





FOR RATES FOR THIS SPACE 


wert 


PUBLIC WORKS MAGAZINE 
200 Se Brood $1, Ridgewood, NJ 


JONES HENRY & 
WILLIAMS 


Consulting Sanitary Engineers 
Water Works 
Sewerage and Treatment 
Waste Disposal 
2000 West Central Avenve Toledo 6, Obie 


KREHBIEL & KREHBIEL 


Consulting Engineers 


Drainage Highways Ice Rinks 
Planning Pools Reports 
Sewerage Subdivisions Surveys Water 


1868 Niogoro Falls Bivd Tonewonds, N.Y 





HAZEN AND SAWYER 


Engineers 
Richerd Hozen Altred W Sewvyer 
4. €. Hudson, ir 


Water and Sewage Work 
Industrial Waste Dispose 
Drainage and Fieed Contre! 


360 Lexington Ave. New York 17, NY 


EDWARD C. JORDAN CO., INC. 


Civil & Sanitary Engineers 
Sewerage « Gewage Dieposa) « Industrial Wastes: 
Drainage « Water Supply « Streets « Highways 

Municitpa! Engineering 
In vestigations— Reports— Designs—Supervisios 
379%) Congress &., Portiend, Maine 
Tel. SP. 4-0315 


LADD ENGINEERING CO. 
Consulting Engineers 


Sewers. Water, Paving 
Pilter Plants, Disposal Plants 
Electric Systems 
Southeastern States 
Home Office: FORT PAYNE, ALA 





HENNINGSON, DURHAM & 
RICHARDSON, INC. 


Consulting Engineers 
Consulting Engineers since 19817 for 
more than 700 cities and towns 
Light end Power. Sewerage. 
= 


KAIGHIN AND HUGHES 


Engineers 
INDUSTRIAL WASTES DIVISION 
Ec. B Besemvieves. Moe 
Study - Design - Equipment - 
Construction 


1080 Atlentic Ave Telede 1, Obie 


LOZIER CONSULTANTS, INC. 


Engineers 


Sewerage. Sewage Disposal, Water 
Supply. Water Purification. Refuse 
Disposal 


10 Gibbs Street Rochester 4, N.Y. 





HILL & HILL 
Engineers 


Sewage and Waste Disposal 

Water Supply and Filtration 

Dems. Reservoirs. Tunnels 
Airport and Topographic Surveys 


Home Office: 8 Gibson St, North East, Pa. 





HAROLD HOSKINS 
& ASSOCIATES 
Consulting Engineers 
Sewers and Gewage Treatment 
Water Gupply Drainage 
Airports 
Photogrammetry 
Power Plants Surveys 
1630 Owe &.. Lincoln 6, Nebr. 
1018 Eight Avenve , Greeley, Colorede 
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KENNEDY ENGINEERS 
Complete Public Works Engineering 


®@ Water Supply 

@ Sewage and Waste Treatment 
@ Seware Reclamation 

@ Utilitie: Planning 


CHEMICAL ond BIOLOGICAL LABORATORY 
SAN FRANCISCO 


les Angelees Tocome Selt Loke City 


EMMET J. McDONALD & 
ASSOCIATES 
CONSULTING ENGINEERS 
HIGHWAYS. MUNICIPAL, SURVEYS 
ELECTRONIC COMPUTATIONS 
55 £. Cvyohege Polls Ave Akron 10, Obie 








KEIS & HOLROYD 

Consulting Engineers 

(Pormeriy Solomon & Keis) 
Since 1906 


Water Supply. Sewage Disposal, Garbage & 
Refuse Incineration. Industrial Buildings 


Trey, N.Y 





GEORGE 8B. MEBUS, INC. 


Consulting Engineers 
Sewerage Industrial Wastes 
Water Supply — City Planning 

Investigations rts 

Design and Supervision of Construction 
Valuations 
Brood Street Trvst Co., Bidg 


Glenside, Pa. 











MERRITT & WELKER 
Engineers 


Water, Sewage Streets. Roads, Natural Cas. 
Valuations, Municipal Planning 


208 Roswell Street Marietta, Georgie 


THE PITOMETER ASSOCIATES, INC. 
Engineers 





write 
PUBLIC WORKS MAGAZINE 


200 Se. Broad St. Ridgewood, NJ 
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PRAEGER-KAVANAGH 
Engineers 


New York 14, N.Y 





METCALF & EDDY 
Engineers 
Water. Sewage. Drainage 
Industrial Wastes 
Airports 
Laboratory 


Stotier Building 
Boston 16 


Refuse and 


Valuations 


RADER AND ASSOCIATES 


s£. n Acchibeacs: 
9 > 





Water Works. Sewers Sewage Dispesa! and 
other Worts Hotels. Office 


The First National Bonk Bidg . Miemi 32. Floride 
Phone FRenklin 1.355! 





MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 
Poundations for Buildings. Bridges and 
Tunnels, Bulkhesds. Marine Structures: 
Soll ——¥ and Tests. Reports 
and Supervision 
415 Madison Ave New York 17, WY. 
Eldorado $-4800 


ROY EDWIN RAMSEIER 
AND ASSOCIATES 
Sanitary and Hydraulic Engineers 

Water Supply 
Sewerage and - 
Chemica! and Bacteriological Laboratories 
1539 Selene Avenve, Berkeley 7, California 








de, 





Operation Analysis 
Manpowrr Utilization 
Management Controls 


601.-19th Street, N.W Weshington, 0.C. 


GEORGE V. R. MULLIGAN, P.-E. 


DALE H. REA 
Consulting Engineers 


Water Supply and Trestment Gewage Co’- 

leetion and eatment Irrigation. Reservoirs 

and Dams. Airports —- = Bridges 
—~ Reports fications 


2200 West Chenenge littieten, Colerede 
PY. 43546 





NUSSBAUMER-CLARKE and VELZY 
Consulting Engineers 
Sewage Treatment—Water Supply 
Incineration—Drainege—Highway Planning 
Appraisals and Rate Studie 


327 Franklin St. Buffele 2, N.Y 
500—Sth Ave., New York 36, N.Y 


FOR RATES FOR 


THIS SPACE 


PUBLIC WORKS MAGAZINE 
200 So. Brood $+ Ridgewood NJ 








O'BRIEN & GERE 
Consulting Engineers 
Water Supply. Treatment. and Distribution 
age and Sewage Treatment 
Industrial Waste Treatmer!—PFilood Contro 


and Drainege 
Rate Studies—Development Pilanning—@urvevs 


400 East Genesee Street Syrecuse 2, N.Y 


RIPPLE AND HOWE, Inc. 


Consulting Engineers 


voirs and Dams. Sanitary 
Sys Sewage 

Refuse Disposal 
©. J. Ripple Vv. A. Veseer 
833 23rd S$ 





PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 
Civil and Sanitary Engineers 

Water, Sewage. Drainage and 


Industria! Waste Problems 
Structures—Power— Transportation 


165 Broedwey New York 6 NY 


RUSSELL AND AXON 


Consulting Engineers 
Clr —~Sanitary Structure 
Industrial Electrica 
Pate Invertigations 
408 Olive S.. % Lewis 2, Mo 
Municipel Airport, Doytene Beech, Fla 





MALCOLM PIRNIE ENGINEERS 
Civil & Sonitery Engineers 


Maicolm Pirnie Ernest W. Whitlock 
Robert D. Mitchel! Carl A. Arenander 
Malcolm Pirnie, Jr 


Investigations Reports. Plans 
of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 18, N.Y. 








CARL SCHNEIDER 


Consulting Engineers 


Sanitery Fills 
Sanitation Studies 
Reports 


Incineration 
Refuse Collection 


602 Pan American Bidg 
New Orleens 12, le. 
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on the safety program. Publicizing 
the changes in the safety record is 
one obvious subject, but there are 
countless human-interest possibili- 
ties and other types of stories in 
the operations of any department. 
Was an accident clinic set up? Tell 
the news reporters. Does one of the 
employees have an exceptional safe- 
driving record? Does another have 
all of his toes today in spite of the 
heavy can dropped on his foot 

thanks to safety shoes? Tell the re- 
porters and give them some family 
background on the men. Stories of 
this nature are not news, but they 
are widely-read features—especially 
in the newspapers of medium-sized 
and smalle Here 
again, such articles boost employee 


communities 


morale and demonstrate to the pub- 
lic one aspect of efficiency of the 
department 

14. As a last step in the training 
cycle, make adjustme its in instruc- 
tion, directives, the preventive 
prograin and other 
efforts on the 

records and 


observations of 


maintenance 
facets of the safety 
basis of analysis of 
on-the-spot safety 
practices 

Any brief article somewhat over- 


simpufies problems and solutions 


The essertial problems of safety in 
ref rather 


1} 
se collectioi are com- 


however, and can easily be 
ty through rela- 


tively simple records. With the pro- 


mon. 
disc »vered In any 


gram for training outlined plus a 


leaven of ingenuity, some respect- 


be made 


in any departments of 


able inroads can probably 
on accidents 
f 


refuse collection 


References 


Correspondence with National Safe 
ty Council 

Correspondence with Clarendon Rea 
Commissioner of Refuse Collection, 
Kansas City, Mo 

Correspondence with Paul R. Scre- 
vane, Commissioner of Sanitation, 
New York City 

Bureau of Labor Statistics 
Correspondence with Leon R. Burton, 
Sup't of Sanitation, Dep't. of Public 
Works, San Diego. Calif 

Kent W. Francis, “Accident Preven- 
tion for Municipal Employees.” Pub- 
lic Management, Aug. 1943, P. 228- 
232 

Sherwood Reeder, Public Manage- 
ment, March, 1952. page 61 

Orin K. Cope and George A. Fish 
“How to Reduce Employee Acci- 
dents.” Public Management, Jan.. 
1953, pages 7-9 


Water Use and Sewage Flow 

In Ithaca, N. Y., in 1959, 34,000 
people served with water used an 
average of 105.6 gallons per person 
per day. The sewage flow from 32,- 
000 population averaged 126.7 gal- 
lons per capita per day 
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IRBY SEAY COMPANY 
Engineers—Consultants 


Water Supply & Treatment 


Sewage System & Treatment Electrica) 


516 Goodwyn inst. Bidg. Phone JAckson 7-2932 
Memphis Tennenee 


Natural Gas Systems 


ROBERT H. STELLWAGEN 
Consulting Engineer 


Municipa! and Industrial Waste Probiems 
Collection. Incineration, Salvage, Pumping. 
Treatment. Testing 


1442 £. Ovwter Drive Detroit 34, Mich 


WEINBERG & CUNNINGHAM 
Engineering Consultants 


Water Supply. Treat ts r dati 
tribution Highway & Trefic 
Sewage Treatment & Disposa! industria! 4 Municipe) 
Industria! Waste Treatment Buildings 
Snvestigntions. Sow. Appraisals. Rates. Genera! 
blic Works Engineering 


134 EAST THORNTON ST. AKRON 11, 





OHIO 





SEELYE STEVENSON VALUE 
& KNECHT 
Consulting Engineers 


Richard E_ Dough _o 
Civil, Mechanica! 


Airports. ware 
Plants, Dams. Water Supply 
Tunnels, Piers, Reinforced 


101 Pork Avenue New York 17, WY. 





sentation, 
Stee! 





SERVIS, VAN DOREN & HAZARD 





La 
Construction « Appraisals 
Investigations « Derign « Gupervision of 


Water « Sewage « Streets « “pxpresewaye « High- 

Peundations « Airports « Pieod 
Control « Drainage « Aerial Survers « Gite Pian- 
Subdivisions « Industrial Pacilities 


wars «+ DBridess « 
Ring « Urben 
Electrica) « Mechanica! 


2910 Tepeke Bivd Tepeke, Kenses 





SMITH & GILLESPIE 
Munictpe! end Consulting Bagineers 
Weter Supply Water Purtfireticn 

Dr 


Sewerage Geweer 
Refuse Dispose: 


Jock sonville Florida 


ALDEN E. STILSON & 
ASSOCIATES 


Consulting Engineers 
Water ly, Sewerage 
Bridges Highwa 
Mechanical & Industrial 
Land Use Planning & I 


245 WN. Hi 5 
Srmboe “Cale 


Industria! Wests 
Industrial Btructu 
outs & Studies 
ustria! Parks 


75 Public Savere 
Cleveland, Obie 


MARION C. WELCH 
Consulting Engineer 


Water Supply 
Sewerage 
Swimming Poow 
101 Best High Street Lexington, Ky. 
Phones: 2-5119 & 7-3405 








STETSON, STRAUSS & 
DRESSELHAUS, INC. 
Civil & Consulting Engineers 
Los Angeles Oveansice Porterville 


Water Supply. Drainage. Sewerage, Municips! 
Worts Poundations 


Materials Testing. Surveying 
t ig . Reports. Designs 





Estimates 
Main Office: 219 W. 7th St., Los Angeles, Collf 


ROY F. WESTON, INC. 
ENGINEERS BIOLOGISTS CHEMISTS 


Industrial Wastes Stream Pollution 
an Pollution—Water Sewage 


Evaluations apd Reports 
NEWTOWN SQUARE, PA 





SUHR, PETERSON, 
PETERSON & SUHR 
Consulting Engineers 
REPORTS—PLANS—SUPERVISION 
Sewersge, Water Supply Fieod Contre! 


an@ Dreinege. Airports. Roads, Survers 
Pixed and Movebir Bridges 


138 NM. Welle & Chicoge 6, HMiinois 


WALTER H. WHEELER 


EM., M. A. S. C. E. 
Designing and Consulting Enginee: 
Bridges, Mig Pients. Bie 
“Smooth Ceilings Fist Sieb 

Construction 


802 Met. Life Bide Minneepo!::, 
Tel. Federe! 3-'019 


Buildings 
Inventor 





FOSTER D. SNELL, Inc. 
29 West 15th ot. New York 11. WY 
WAtkins 4-8800 

Chemists, Engineers 
Toxicoloeistse Market Pesearch 


10 stories of laboratories with 
& stef of over i30 


YOUR INQUIRY ANSWERED PROMPTLY 


THOMPSON SURVEY SERVICE 
Civil Engi istered Surveyor 
Land Subdivision 
Construction and Topographic 
Surveys and Municipal Engineering 


JOHN M. THOMPSON 
3987 Nerthern Pike, Monroeville, Penne 





WHITMAN, REQUARDT 
and Associates 


Civil—Saniteary—Structura! 
Mechanical—Electrica! 
Reports. Plans. Supervision. Appraisals 


1304 St. Pow! St, Baltimore 2, Md 





SOIL TESTING SERVICES, INC. 
Consulting Engineers 


METZ Lo rteyl 2. ONAFEDINOER 
| Tweet eat 
Poundation Recommendatt —y and Design 
Le ‘tory Testing 


1827 Ne. Herlem Ave Chicege 35, i 
Sen Promciece Milwoukee, Wis 
Hevene. Cube Portiond Michigen 


CARL A 





SPRAGUE & HENWOOD, INC. 
Drilling Services 


Foundati-n Investigations Test Boring 
Growt Hole Orilling ond Pressure Grovting 
Diemeond Core 


Drilling 
22) W_ Olive St, Scranton, Po 
New York. Philedelphic, p> Atlanta 
Grend junction. Color 
Buchens Newfoundiond 


UHLMANN ASSOCIATES 
H & BONHAM NYE GRANT 
CARL E KUCK J. M. BRUNDAGE 

¢. del £ 





Sewage and Industria) Waste Treatment 
ater Supply and Purification 


4954.58 WN. High % Columbus 14, Ohic 


CLYDE E. WILLIAMS & 
ASSOCIATES, INC. 


Aerial Mapping 
Civil & Sanitary Engineering 


312 W. Colfex Ave. 
720 E. 38th S., 


South Bend |, Ind 
Indianapolis 5, Ind 








WALLACE & HOLLAND 


Consulting Engineers 
MUNICIPAL SANITARY 
Pollution Control 
Swimming Pools Bu lidings 
Storm Dreinage Storage Bins 
Express Ways Water Supply Investigatior 


401 North Federo!l Avenve, Mason City, 


STRUCTURAL 
B: idges 


lowe 


WILSEY, HAM & BLAIR 


Engineers & Planners 
Water and Sewege Works 
Piceed Control and Drainage 
Airports, Traffic Studies and Bridges 
City and Regional Planning 


11! Rollins Road, Millbree, 
800 W. Celerade Bivd., 


Les Angeles 41, Colif 
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Foundation Engineer 
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Ansiysis and Design, Construction Supervision, 
Engineering Reports and Consultation 


9! Reselond Avenue Coldwell, NJ 


Labora- 


WILSON & COMPANY 
Engineers 


Water, Sewerage, Streets. Highways, Dams, 
Bridges. Electrica! Airfields. Drai 
Treatment Plants. Industrial Installat 
Chemical Testing Lab A rial Mapping 
Electronic Computer Services 


63) E. CRAWFORD SALINA, KANSAS 





STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hersey Building 
208 $ LoSelle 
11584 Honne Building 


Muscotine, lowe 
Chiceego 4, Mineis 
Cleveland 15, Ohie 





J. STEPHEN WATKINS 


J. S. Watkins GC. R. Watkins 
Consulting Engineers 


Municipa; and Industria) 

Supply and Purification Sewerage and fewage 

Treatment, Highways and Structures. Reports 
Investigations and Rate Structures 


446 East High Street Lexington, Kentucky 
Bro Offic 


Engineering. Water 





e 
4726 Preston Highwey Levieville, Kentucky 





J. C. ZIMMERMAN 
ENGINEERING CO. 


Consulting Engineers 
Water Supply and Treatment 
Drainage — Fi Relief 
Sewerage and Sewa Treatmen: 
Planning Design pervision 
11121 West Oklehome Avenve 
West Allis 19. Wisconsin 
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EQUIPMENT NEWS 








Series U settling tank has a rapidly sloping floor and a rake type collector 


Siudge Collectors 


Two new types of Circuline sludge 
water, sewage and 
industrial waste treatment plants 
have been announced by Link-Belt 
Company and are included in a new 
28-page Book 2546. The two new 
types include: Series U, a new Uni- 
flow settling tank with rapidly slop- 
ing bottom, rake-type sludge collec- 
tor and multiple effluent 
Series A, a new aeration sludge 
collector for pre-aeration and set- 
tling. Series A sludge collectors 
consist of a single circular tank in 


collectors for 


welrs 


which both aeration and settling are 
accomplished. The collecting mech- 
anism removes the solids from both 
the aeration compartment and the 
settling compartment. These col- 
lectors are built in two types—Type 
AP for preliminary aeration of 30 to 
60 minutes and Type AT for total 
aeration with extended aeration of 
24 hours 
Link-Belt Co., 
Chicago 1, IIL 
Circle Ne. 4-1 on the convenient 
reply card facing page 34 


Prudential Plaza 





Spreader 


This new tailgate spreader 


been designed for spreading sand 
salt, cinders, gravel, slag, or other 


Spreader provides metered distribution 


202 


material, seal-coating highways and 
soil stabilization of secondary road 

Features of the “Rollgate” include 
all welded steel construction. 8-feet 
wide spread, ability to spread as 
little as 75 pounds of chemicals per 
mile to any desired amount, and 
applications from a feather edge to 
a three-inch depth when seal-coat- 
ing. Material in the dump truck car 
be emptied over the spreader with- 
out unhooking 
Fitting any seven-foot, six-inch or 
eight-foot wide dump truck body 


it trom the truck 


the spreader is cab operated and 
hydraulically driven either by con- 
necting into an existing truck hy- 
draulic system or by a 
P.T.O. pump and package. 

Good Roads Machinery Corpora- 
tion, Minerva, Ohio 

Circle No. 4-2 on the convenient 

reply card facing page 34 


separat 


Tractor Shovel 


A new 11,000-lb. capacity rubber 
tired tractor shovel has been intro- 
duced by Pettibone Mulliken. De- 
signated the Model PM-440, it has a 
lifting capacity of 21,000 lbs., and a 
breakout force of 24,800 lbs. De- 
pending upon the weight of the ma- 
terial being handled, buckets are 
furnished in SAE heaped capacities 
of 3.00; 3.25: 3.90 and 4.25 cu. yds 
Bucket rollback at ground level is 
10°. Standard equipment includes 
transmission 


power shift torque 


converter: 4-wheel hydrauli 


assist brakes: dual hydrauli 


power 
cylin- 
der assisted steering: 4-wheel drive 
and automatic bucket leveler 
Pettibone Mulliken Corp., 4700 
West Division St., Chicago 51, Ill 
rcle No. 4-3 on the 
reply card facing page 34 


nvenient 


Chemical Feeder 


A heavy-duty, positive displace- 
ment, chemical solution feed pump 
the diaphragm type is available 
The Mode! 801 will 
up to 60 

a capacity to 20 gpd. All 

ion handling f 

mically resistant materials; the 


pump head is transparent plastic 


P ecision 


rate against pressures 


parts are ot 


Common applications for this pump 
are for hypochlorites, caustic soda 
and soda ash, fluorides and hexa- 
metaphosphates 
Precision Chemical Pump Corp., 
1396 Main St., Waltham 54, Mass 
Circle No. 4-4 on the convenient 
reply card facing page 34 
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Sludge pump uses neoprene ball valves 
with replaceable seats to extend life. 


Diaphragm Pump 


McGowan Pumps has announced 
a new ball valve diaphragm pump 
for pumping of sludge and heavy, 
lumpy liquids which normally clog 
other pumps. Easy to get at, special- 
ly weighted neoprene ball valves 
give a forceful, positive closing that 
insures greater pumping efficiency 
with difficult-to-pump viscous fluids 
Ball valves have replaceable seats 
to extend efficient pump life. Capa- 
cities are 3,000 to 6,000 gph.; sizes 
are 3” or 4” with electric motor or 
engine drive; base mounted or wheel 
mounted on steel wheels or pneu- 
matic tres 

McGowan Pumps, Division of the 
Leyman Mfg. Corp., 3400 Central 
Parkway, Cincinnati 25, Ohio. 

Circle No. 4-5 on the convenient 

reply card facing page 34 


Runway Light 


Crouse-Hinds has a new medium 


intensity airport runway marker 
light (Model 2 Type ERL) with a 
spring mounted tilting cone. A sheet 
steel spring allows the cone to tip 
slightly, instead of breaking off, 
under stress (as for example in a 
high wind, or when struck by wet 
snow during snow removal). This 
makes it particularly useful with jet 
aircraft operations, since the strong 
exhaust blast presents a hazard to 
inflexible lights. Model 2 ERL fix- 
ture with clear or green globe is 
normally used on non-instrument 
runways with blue symmetric 
globe it is used for standard taxi 
light locations, such as intersections, 
corners, and short taxiways; an 
asymmetric blue globe, which pro- 
vides two main beams, is available 
for long straight taxi strips 

Crouse-Hinds Company, Syracuse 
1, N. Y. 

Circle No. 4-6 on the convenient 

reply card facing page 34. 
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Vertical 


Magnetic Drive 
Electric Machinery has developed 


a new line of vertical magnetic 
drives designed particularly for 
pump drive applications. Manufac- 
tured in five sizes, the vertical “Am- 
pli-Speed” can provide variable 
pumping speeds over a range from 
0-1740 rpm. With variable speed 
pumping through the drive, pump 
speeds can be exactly matched to 
flow demands. A variety of sensing 
controls can be used to make pump 
operation completely automatic. 
Also, the units have a built-in speed 
control circuit which hold a pre-set 
drive speed to within +2%. The unit 
is air cooled. Technically, it is called 
an eddy current slip device, utilizing 
two rotating members which “slip” 
with respect to one another. The 
drive control is all transistorized 
and is mounted in its own small 
cubicle 

Electric Machinery Mfg. Co., Min- 
neapolis 13, Minn. 

Circle No. 4-7 on the convenient 

reply card facing page 34 


Heated Roller 


This heated roller, which uses LP 
gas, permits sealing and compacting 
patches, driveways, etc., with a light 
weight unit. It works with hot or 
cold mix, eliminates hand tamping 
and smoothing and produces a water 
resistant seal. Operating for 9 hours 
on a 20-lb. bottle, it works flush to 
curbs and in other difficult-to-reach 
places. Transportation is by attach- 
ment to truck tailgate. Width is 18 
ins.; heat-up time is 10 minutes; 
weight wihout LP6 bottle is 148 Ibs 

Aeroil Products Co., Inc., South 
Hackensack, N. J. 

Circle No. 4-8 on the convenient 

reply card facing page 34 


Roller is equipped with LP gas supply 


2500-watt power plant weighs 110 Ibs. 


Electric Plant 


Pacific Mercury has re-designed 
its 1750, 2000 and 2500 watt electric 
plants, reducing the weight of these 
generators by 25 pounds and in- 
creasing horsepower from 10 to 15%. 
The largest of these portable elec- 
tric plants, the 2500 watt model, 
weighs only 110 pounds. All three 
of these PM electric plants have, as 
standard equipment, six receptacles 
for multiple operation of power tools 
and other equipment, electric start, 
hi-lo battery charge on all AC 
models, RPM indicator and cast 
aluminum skids. Shock-absorbing 
skids are available if desired. 

Pacific Mercury, 13232 Leadwell, 
North Hollywood, Calif. 

Circle No. 4-9 on the convenient 

reply card facing page 34 


Colored Asphalt 


A new light colored asphalt sealer 
gives asphalt drives the appearance 
of a painted surface and at the same 
time adds years of life to the asphalt. 
It comes in a number of colors— 
grey, red, green, buff and brown. 
Color-Cosmicoat is a rubberized 
plastic emulsion that has all the 
sealing properties of the black coal 
tar pitch emulsion seaiers used ex- 
tensively to protect asphalt surfaces. 
But, being light in color, it reflects 
light instead of absorbing it. Light- 
ing bills are considerably reduced 
as lower watt bulbs can be used to 
produce the same amount of light 
for outdoor areas. Color-Cosmicoat 
is easily applied by brush or squee- 
gee, bonds to new and old asphalt 
surfaces and seals in the asphaltic 
oils, withstands heavy traffic and 
abrasion without flaking or break- 
ing, and does not bleed. 

D. C. Harris Company, Wooster, 
Ohio 

Circle No, 4-10 on the convenient 

reply card facing page 34. 
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Faster Loader 


Speedup of crawler tractor load 
moving cycles is claimed by The 
Oliver Corporation in the company’s 
new OC-96 tractor-loader. Pow- 
ered by a 4-cylinder, valve-in-head 
diesel engine, the OC-96 delivers 62 
gross engine horsepower, and fea- 
tures power steering and Trans-O- 
Matic transmission. A torque con- 
verter is provided as standard 
equipment. Other features include 
a 96-in. dumping height and 45-de- 


gree dump angle: 33-in. dumping 


2s 


Vibrating Roller 


fom, 


Separate clutch permits use as vibratory or static roller 


reach; 9,200-lb 
cubic-yard 
equalizing from ground to maximun 
lifting 
guards and 


bre akout for« e: 


bucket nat is self 


lower rolle: tra 
hy draulic filter 


nished as standard equipment 


height 


ber bumper guards with 
radiator and lights to protect 
front-end damage 
The Oliver Corporation, 400 W 
Madison St., Chicago 6, Ill 
Circle No. 4-11 on the 
reply card facing page 34 


onvenient 





Plastic Globe 


A new luminaire with a virtually 
unbreakable plastic refractor is now 
available from General Electric for 
use in rural or suburban lighting 
This Acrylic-Suburban unit is con- 
structed with a built-in ballast fo: 


Unbreakable refractor for the suburbs 
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up to 250-watt mercury vapor lamps 
or without ballast for up to 6000-!u 
men filament lamps. Unaffected by 
corrosive atmosphere, resists thermal] 
shock and is interchangeable wit 
glass refractors of 

BB pellets and rocks 

off; .22 bullets will penetrate but 
not shatter the Different 
designs give Illuminating 
Engineering Society Type II, Type 
II 4-way, and Type V light dist: 

bution patterns. All units have a 


locking type receptacle so they car 


retractor 


retractor 


be used with the new General Ele 


tric cadmium-sulphide photoelectric 
control for automatic dusk-to-dawr 
lighting. The Acrylic-Suburban 

minaire is designed for suburbar 
streets and homes, service stations 
roadside 


motels, shopping area 


ural homes and driveways, barn- 
yards and work areas, plants anda 
parking lots, school and chu: 
yards, and other area lighting ap- 
plications 

General Electric, 


N. Y 


ochenec tady 


e No. 4-12 


reply card facing pag 


The new Littleford Mode] 125-V 
Vibra-Topper” 


roller has the vibratory portion con- 


vibratory powered 


trolled by a separate clutch so the 
may be used as a 1-Ton stati 

for Black Top or an 8-Ton 

ory roller for Base Rolling It 

ices 2600 Ibs. of thrust for maxi- 
ompaction and incorporates 

f 


ing features which permit 


yperation, transporation and 
maneuverability 
Littleford Bros. In iS7 East 
Pearl Street, Cincinnati 2, Ohio 
rcle No. 4-13 on the convenient 


reply card facing page 34 


Radio Controlled 
Traffic Signal 


A mobile radio-controlled traffx 
designed 
truck crossings and road construc- 


signal particularly for 
tion sites has been announced for 
applications where two-way traffic 
must be restricted to one lane and 
must feed in alternate directions, 

ch as at one-way bridges, tun- 
s, truck entrances, and numer- 
hazardous traffic 
tions. Two of these signals, 800 feet 


ous other loca- 


ypart, and remotely controlled by 

adio will provide safe, reliable and 
easily recognized traffic signalization 
at a considerable saving in cost overt 
flagmen or 


expensive temporary 


power lines. The one-way lane di- 
rectional signal consists of a stan- 
lard single face. two or three-sec- 
tion head equipped with ITE-ap- 
proved 8%” and 12” lenses. and 
mounted on a portable base con- 
taining battery and control unit 
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The entire unit is easily moved 
about on wheels or can be rapidly 
disassembled for transportation. 
Control is accomplished either by 
push-button cable, or by means of 
a hand-sized radio transmitter op- 
erating on the 27.2 mc Citizens Band 
Porta-Signal Division of Dryo- 
matic Corporation, Alexandria, Va 
Circle No, 4-14 on the convenient 
reply card facing page 34 


Tamper Trailer 


This specially - designed trailer 
makes Jay Tampers easily trans- 
portable. The Trailer is scientifically 
balanced to permit easy loading and 
unloading by one man, whether he 
is moving the 235-pound Model J- 
13, the 335-pound J-18, or the 440- 
pound J-36. The trailer carries any 
one of the three. Previously, the 
machines could be moved from job 
to job only by (1) lifting them onto 


trailers or trucks or (2) letting them 
propel themselves at the rate of 50 
to 100 feet per minute, compacting 
went. The new trailer 
weighs 110 pounds and is of tubular 
welded 


as they 


construction. It has two 
disc wheels with pneumatic tires. 
J. Leukart Machine Co., Inc., Co- 
lumbus, O 
Circle No. 4-15 the 
reply card facing page 34 


convenrent 


Litter Bag 


This litter bag has a bright orange 
polyethylene liner. Thus the bag 
with liner can be used to pick up 
trash or litter; the liner, when filled, 
is dropped in a convenient spot for 
later pick-up, and its color makes it 
easy to find. The bag can also be 
used around refreshment stands or 
in picnic areas. The liner is strong 
enough to use again and cheap 
enough to discard 

Seely Associates, Eatontown, New 
Jersey 

Circle No, 4-16 on the convenient 

reply card facing page 34 
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Hot Roller 


The “Hot Witch” uses the prin- 
ciple of heat in applying patches in 
asphalt paving, both cold and hot 
mix. It provides a method for 
smoothing patch spots, sealing the 
surface, and bonding the patch to 
the surrounding areas. It consists 
of a heavy roller inside which is a 
propane-fired heater capable of 
heating the roller to a temperature 
of 800 degrees in four minutes time 
The device is propelled by hand. It 
provides asphalt compaction equiva- 
lent to five tons of dead weight 

The Charles Machine Works, Inc., 
1959 West Fir Ave., Perry, Okla 

Circle No. 4-17 on the convenient 

reply card facing page 34 


Trencher 


A new crawler-type trencher and 
backfill machine—the Davis T-66 
features positive traction, hydraulic 
variable speed drive, instant forward 
and reverse, and virtually effortless 
control of the complete trenching 
and backfilling operation. It digs 3” 
to 4” wide down to 66” deep; or 12” 
wide, 30” deep; and at varying 
widths and depths in between 
Creeping speed is controlled accu- 
rately by a hydraulic valve setting. 
Trenching speed is from 1’ to 12’ per 


Trencher and backfiller in one unit 


minute. All digging widths—3 to 12 
ins.—are obtained from only two 
tooth combinations. This gives flexi- 
bility in operation with a minimum 
tooth inventory, and it also reduces 
replacement costs. The boom tele- 
scopes and is adjustable to 42”, 54”, 
and 66” maximum depths. The Davis 
T-66 is designed to do its own back- 
filling. A special backfill blade 
attaches to the boom and is raised or 
lowered hydraulically. 

Davis Mfg. Co., Inc., 1500 So. Mc- 
Lean Blvd., Wichita 13, Kans 

Circle No. 4-18 on the convenient 

reply card facing page 34 





Pipe and Valve Finder 


A new transistor pipe detector, the 
Detectron Model 808, is not merely 
an adaptation of tube circuits. In- 
adequacies, such as heat limitations, 
have been eliminated by the use of 
special compensating circuitry 
Thus, the 808 is suitable for use in 
hot southern climates. The detector 
uses standard batteries which re- 
quire replacement on the average 
about once a year. The 808 is de- 
signed not only to detect and trace 
pipes, cables, conduits, etc., but to 
locate valve boxes, services, studs 
and miscellaneous metallic objects 


The depth of a pipe or cable can 
usually be quickly estimated by tri- 
angulation. Also, if 
pipeline can be located so precisely 
that it can be marked on the pave- 
ment above within an area narrow- 
er than the width of the pipe itself. 
Depth range on one-inch water 
pipes approximates 10 feet, and 
maximum depth range on large lines 
is 20 to 25 feet 

Computer Measurements Co., Di- 
vision 6, Sylmar, Calif 

Circle No. 4-19 on the convenient 

reply card facing page 34. 


necessary, a 








Transistorized detector uses a conductive method of tracing pipes and cables. 
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Compactor 


Two improved models of self-pro- 
pelled pneumatic-tired rollers, SP- 
91, 10 ton, and SP-111, 12 ton are 
announced by Tampo. Both have 
increased maximum recommended 
load capacity. Torque converter 
drive and automatic power shift re- 
verse operation, with 6 speeds for- 
ward and reverse, are standard 
equipment on both models. Recom- 
mended loads are 20,000 pounds for 
the nine-wheel, and 24,000 pounds 
for the eleven-wheel machines. Hy- 
draulic wheel brakes are installed 
on all driving wheels, plus separate 
differential brakes at the transmis- 
sion. The differential brakes yield 
improved operation on wet or slip- 
pery fill materials. The hydraulic 
service brakes are equally effective 
in both forward and reverse direc- 
tions, and brake drums are sealed. 

Tampo Mfg. Co., Inc., P. O. Box 
4248, Station A, San Antonio 7, 
Texas. 


Circle No. 4-20 on the convenient 
reply card facing page 34 


Highway Mower 


The Topeka Forty-Mile Mower is 
now available with 36 x 20 low pres- 


| Sa 


Four-wheel drive mower takes to slopes. 
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sure Terra Tires. Each tire has 210 
square inches of contact area as 
compared to 18 ins. with regular 
tires. When used on the four-wheel 
drive Topeka Mower, the greater 
flotation area permits the mowing 
of steep slopes impossible to mow 
by conventional means and also per- 
mits mowing in wet ditch bottoms 
and in marsh areas now being 
mowed by hand. The low pressure 
tires, which are quickly inter- 
changeable with regular high pres- 
sure tires, can be used on any model 
Topeka Mower, such as the front 
mounted Hammermill, side mounted 
Rotary or straight Sicklebar mow- 
ers. All other Topeka attachments 
can be used in conjunction with the 
low pressure tires 

Topeka Hiway Mower Co., Inc., 
623 E. 7th St., (Box 720), Topeka 
Kans 

Circle No. 4-21 on the convenient 
reply card facing page 34 


Former-Decker 


Trofdek, a new structural build- 
ing component capable of 50-foot 
clear spans, is a unique applica- 
tion of the folded plate idea in which 
thin sheets of plywood are glued to 
light lumber stiffeners in a series of 
miniature troughs, producing a roof 
or floor component with extremely 
light weight. It has been used for 
roof structures, floors and concrets 
forms in more than 500 buildings in 
Great Britain and Canada. The 
troughs, joined on a 16-inch module, 
run parallel to the span and vary in 
depth from 5%4 to 15% inches. The 
component is capable of carrying 
up to 100 times its own weight. Two 
men can easily handle a standard 
100-sq. ft. panel, although the ma- 
terial combines both framing and 
deck. Trofdek may be used as either 
removable concrete forming or as a 
permanent part of the pour. In 
either case, reinforcing steel] may be 
laid directly in the troughs. Where 
the component is used alone or left 
in place after serving as formwork, 
a wooden ceiling with an unusual, 
pleasing texture is the result 

Plywood Fabricators Service, Inc 
3500 E. 118th St., Chicago 17, IIL 

Circle No, 4-22 on the convenient 

reply card facing page 34. 


One-Man Digger 


Arps announces a new, one-man 
operated trencher, the Model MA-2 
Trench Devil. It is designed for con- 
tractors, utilities and municipalities 
for such jobs as gas lines, water ser- 
vices, foundations, street lighting, 
electrical and telephone cable, sig- 


nal and sprinkler systems. Weighing 
approximately 1080 lbs., the unit can 
be easily skid-loaded on pickup 
trucks or small trailers, or it will 
travel under its own power at 3 
miles per hour. There are five dig- 
ging widths—2% to 8 ins. and to 
54” deep. Digging speed is to 1200 
feet per hour in either direction. At 
2-ft. depth, digging speed averages 
205 ft. per hour with an 8” width; a 
4 ft. depth produces 105 ft. per hour 
at a 4” width. When digging depth 
is reached, a pointer is set in line 
with a marker. Successive raising 
and lowering of the boom always 
brings unit back to the desired depth 
without any additional measuring 
One-side dirt delivery can be 
changed to either side within 60 
seconds. Optional rear dual wheels 
provide extra traction and flotation 
in muddy soils 
The Arps Corp. New 
Wis 
Circle No. 4-23 on the 
reply card facing page 34. 


Holstein, 


nvenient 


Pump Control 


Pneumatic controller for ACAP pumps 


An improved pneumatic control 
been announced by 
Allis-Chalmers for its adjust- 
able-capacity, adjustable-pressure 
(ACAP) pumps. This system auto- 
matically adjusts the cylinder of the 
single-stage, single-suction pumps 
by air pressure. The design elimi- 
nates all gearing by building into 
the ACAP body the operating air 
ylinder. The entire ACAP as- 
sembly then becomes a tubular shaft 
air cylinder, the flow to the pump 
impeller passing through this move- 
able hollow shaft. Increasing the air 
feed to one side of the piston moves 
the cylinder in or out to regulate 
recirculation and flow at the dis- 
charge nozzle. The ACAP pump is 
available in sizes up to 10-inch dis- 
charge and larger sizes will be con- 
sidered. 

Allis-Chalmers Mfg. Co., Indus- 
tries Group, Milwaukee 1, Wisc. 

Circle No. 4-24 on the convenient 

reply card facing page 34 


system has 
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Rear Roller 


A new version of its GraderrolleR, 
the Model GR-42HG, featuring an 
independent, gasoline engine driven 
hydraulic pump, is announced by 
the Martin Company, Kewanee, IIfi- 
nois. A general use road surfacing 
roller attached to the rear of motor 
graders, the Martin GraderrolleR 
handles compacting-rolling duties 
and is available at any time the mo- 
tor grader is available. The unit 
mounts a Wisconsin Model BKN 
single-cylinder, air-cooled gasoline 
engine on the top roller frame and 
uses the weight of the grader to 
exert up to 225 lbs. of compaction 
per linear inch of its 42-in. wide 
roller. The roller is pivoted at the 
center and follows the road surface 
regardless. of the grader’s position 
during operations. Remote controls 
allow full operating adjustments to 
be made from the grader operator’s 
platform. Spring tension scraper 
blades and a 35-gal. automatic 
sprinkling system keep the roller 
free from sticking asphalt during 
operations Whenever the roller is 
lowered into operating position the 
sprinkling system starts. 

Martin Co. 620 Andrews 
Kewanee, II. 

Circle No. 4-25 on the convenient 

reply card facing page 34. 


Ave., 


Rotary Cutter 


This rotary cutter, the Mow-All 
96, mows a clean 8-foot swath. It is 
different in that the blades travel in 
opposite rotation thereby eliminat- 
ing the over-throw of cut material 
into the area of uncut material. The 
blades are driven through 30 horse- 
power gear boxes. The mower is 
available in both lift and trail types; 
on the trail type the wheels can be 
either rear or side mounted. This 
unit is especially adaptable to wide 
rights-of-way where the area cov- 
ered is a factor. A 25 horsepower 
tractor is required for operation. 

B M B Co., Inc., Holton, Kans. 


Circle No. 4-26 on the convenient 
reply card facing page 34. 
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Five Speed 


Crawler Tractor 


A new 59-hp crawler tractor has 
been announced by Minneapolis- 
Moline. Diesel and gasoline engine 
models have been integrated with a 
5-speed transmission. There are five 
forward speeds from 1.3 to 7.25 mph, 
with a 25% increase in five reverse 
speeds up to 9.07 mph. The engine is 
4-cylinder and delivers 59 hp at 
2000 rpm on gasoline, and 53 hp at 
2000 rpm on diesel. Most important 
advance is the Minneapolis-Moline 
“heel-and-toe” forward-reverse di- 
rectional control. This frees the 
operator’s hands for full attention to 
operating attached tools and steer- 
ing. Desigti provides for easy 
mounting of attached equipment. 
The loader is mounted on the cross 
shafts and secured at 4 points. The 
dozer has a simple 4-point mounting 
on the track frame. The scarifier is 
easily mounted on two arms bolted 
to the differential housing. Other 
attached equipment, such as back- 
hoes, side-booms, winches, etc., can 
also be easily mounted 

Minneapolis-Moline Co., Hopkins, 
Minn. 


Circle No. 4-27 on the convenient 
reply card facing page 34. 


Three-Piece 


Grader Blade 


Extensive grader blade field tests 
according to Paper, Calmenson & 
Co., show that a new three-piece 
blade installation can save the grad- 
er owner as much as 70% in grader 
blade costs. This three-piece in- 
stallation consists of a hardened 
thicker blade in the center and two 
conventional blades on the ends. 
Two factors, the crown of a road- 
bed and the concentrated weight of 
the machine cause accelerated wear 
on the center of the blade. In prac- 
tice, many sets of grader blades are 
thrown away before they are com- 
pletely used because they are 
crowned too much for good road 
work. The three-piece grader blade 
arrangement with heavier hardened 
blade in the center prevents this 
excessive crown. Pacal heat treated 
bolts were used in the field tests. 
Because of increased wear and 
added life of these heavier blades, 
regular plow bolts could not be ex- 
pected to stand up through the en- 
tire life of the blades. 


Grader Blade Department, Paper, 


Calmenson & Co., St. Paul 13, Minn. 


Circle No. 4-28 on the convenient 
reply card facing page 34. 
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Type 48-F 


Refuse Receptacles 


Tarco “Paragon” receptacles have 
gobbled litter and trash since 1883. 
Rugged construction: welded, 
heavy gauge steel. Large capacity. 
Locking removable hoods. Two 
big doors, vertically hung, open 
and close without springs. Safe to 
use .. . no scraped fingers 

Stainless steel feet. Baked enamel 
finish. Decals. Innerliners 


TAREANT MFG. CO. 


28 JUMEL ST. 
SARATOGA SPRINGS, N. Y. 





fy ensenon APPROVED 


lifetime 


ANU MN 
DIVING BOARD 


World's Finest Official Board 
Rugged Aircraft Girder Construction, 
Unequaled in Design, Durability and 
Performance by any board built today. 
Exclusive international Distributors 


¢-——_—-_-——-_——_——— —- 


AMERICAN 


PLAYGROUND DEVICE CO. 
ANDERSON, INDIANA, U.S.A 
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Contractor Produces Movie on Demolition 


@ FOR removal of a dam, the crest was submerged before the explosive was fired 


WILLIAM F. HALLSTEAD 


O NE of the country’s most imag- 
inative demolition contractors, 
Burnbrae, Inc., (see “Dynamite 4 
Imagination & Experience Econ- 
omy”, Pustic Works, July, 1959) 
has completed an unusual 14-minute 
‘ 


color movie. It features some re- 


markable building demolition se- 
quences: the al razing of several 
8-story 
D.C., in less than a quarter minute 
Loizeaux, president of 


is reportedly the only dy- 


apartments in Washington, 


eacn Jack 
Burnbrae 
namite specialist in the U.S. known 
to knock down major buildings with 
a singie firing 
The film is not confined to build- 
ing demolition, but portrays other 
applications of explosives as well 
An underwater clearance project is 
shown, and several startling se- 
quences demonstrate the accuracy 
of chimney felling with dynamite 
Another interesting Burnbrae proj- 
ect shown is the use of fractional 
stick charges to remove portions of 
a bridge directly above the B & O 
Railroad in Washington, D.C. Here 
dynamite is used because the vibra- 
tion of a headache ball would have 
damaged utility conduits in the 
bridge. This sequence is followed by 
a seaplane basin clearance project in 
which charges are simply 
dropped from a barge and fired to 
break up an underwater limestone 
layer. The climax of the film is the 
f a lock wall on the 


demolition of 
Monongahela River with 7300 


heavy 
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pounds of Nitramon in a single blast 
This and one of the building razings 
are repeated in stop-motion se- 
quences that permit close observa- 
tion of the progress of timed charges 

The film was edited by Monu- 
mental Films, Baltimore. Narration 
is by Galen Fromme, noted Balti- 
more TV and 
more information on the film en- 
titled “Demolition With Controlled 
Explosives”, contractors’ groups and 
city officials can contact Burnbrae 
Inc., 110 E. Chesapeake, Baltimore 


4, Maryland. 


radio newscaster. For 


Cost of Producing Water 

The cost of production of one 
million gallons of water is reported 
by the Minneapolis, Minn., Water 
Department for 1958 as follows 
Administration $7.04; commercial 
$12.13; distribution $26.68; meter 
repairs $6.16; plant maintenance 
$6.12; pumping $29.49; filtration 
$24.44; softening $34.53; a total of 
$146.59. In addition were the fol- 
lowing, on the same basis: Major 
repairs $11.51; water main clean- 
ing and lining $9.78; debt service 
$28.72: pension costs $4.56; and de- 
preciation $28.94. This makes a to- 
tal cost of $230.10 per million 


gallons 


“No Splash’ 
Street Flushers 


HIRTY new International no- 

splash flushing trucks were re- 
cently placed in service by New 
York City’s Department of Sanita- 
tion. The new trucks are equipped 
with 15 nozzles that spray water al- 
most vertically onto the street. Older 
model spray trucks dispersed water 
almost horizontally, often to the cha- 
grin of pedestrians in the immediate 
area. The International model CO- 
212 chassis is equipped with a 2,500 
gallon tank and pumping apparatus 
that delivers water at pressures 
anging 24-25 pounds. The 
trucks can be equipped with blades 


from 


for snow removal. The City of New 
York Sanitation 
operates approximately 1,600 trucks, 
of which 1,400 are International. 


Department of 


@ COMMISSIONER Paul Screvane of the New York City Department of Sanitation 
makes a close up inspection of one of the new “no splash” street flushing trucks. 
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Telling! 











by Arthur K. Akers 


*% Caterpillar Tractor Co. an- 
nounces major reorganization 
changes to promote engine sales. 
These include promotion of Jack H. 
Gill, former engine sales manager, 
to a staff position with a wide va- 
riety of Engine: Division functions 
to assist H. H. Howard, vice presi- 
dent. Fred V. Jacobs succeeds Gill 
as engine sales manager. Serving 
under him will be Bob Cumming 
as manager of Manufacturers Sales 
Division; Hugh Rose, manager of 


Mr. Jacobs 


Dealer Sales Division; and Gene 
Sterrett heading up Sales Develop- 
ment work. 

The announced object of these 
major moves is to provide more aid 
to Caterpillar dealers in their en- 
gine sales efforts as well as to the 
original equipment manufacturers. 
The Engine Division also plans to 
increase sales aggressively through 
new exclusive engine dealerships, 
such as the appointment of Inger- 
soll Corporation of Shreveport, La. 
Other features will be the use of 
more compact high output units, 
more intensive dealer sales training 
programs under Ken Grimes, and 
a well rounded advertising and pro- 
motion effort. The new engine plant 
near Mossville, Ill, provides the 
opportunity for expansions in man- 
ufacturing area and personnel. 


* William J. Grede, formerly presi- 
dent of Grede Foundries and a 
president of the National Association 
of Manufacturers, succeeds Mare B. 
Rojtman as president of J. L Case 
Co., Racine, Wis. The latter remains 
as special adviser in Case expansion 
programs. 
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*% With Hawaii our 50th state, first 
news from there to appear here is 
that Matt Cabot represents Pfaff & 
Kendall in Honolulu for sales of 
lighting standards. 


*% C.1M.A. news includes election of 
Donald V. Buttenheim, president of 
Buttenheim Publishing Corp., as 
president; and W. D. Lease of Athey 
Products Corp., Chicago, as a direc- 
tor. 


* The Foxboro Company has 
opened two new direct branches, in 
Portland, Oregon and Seattle, Wash 
F. J. Renner and L. D. Hummel, re- 


spectively, manage them 


* Smith & Loveless Division of 
Union Tank Car Co. has begun con- 
struction on a quarter-million dollar 
manufacturing plant expansion at 
Lanexa, Kans., its fourth since early 
1958 


* Gordon Smith & Co., Bowling 
Green, Ky., has moved into its new 
and much larger plant. With its 1959 
air compressor sales 25% ahead of 
the previous best year, expansion 
had become mandatory 


*% District Sales representation for 
the Flygt line of submersible pumps 
is enlarged by addition of Hessel H. 
Holland for Southern sales and Rog- 
er K. Warren for the eastern Mid- 
west. 


* William W. Taylor of Cincinnati, 
“the man whose ‘Silent Knight’ took 
the noise out of manhole covers,” 
was recently given an Achievement 
Award by the National Noise Abate- 
ment Council” for this great service 
to urban humanity. 


* David D. Ackerman, formerly 
president of Ludlow Valve Mfg. Co. 
is the latest addition to Hays Mfg. 
Co. General Products Division. Ack- 
erman will be responsible to their 
sales in the entire New York metro- 
politan area 


Mr. Ackermen Mr. Hertley 


* John R. Hartley again moves up, 
to president of Builders-Providence, 
Inc., division of B-I-F Industries, 
Providence, R. I 


*% Harold M. Ferris, widely known 
in the valve and hydrant industry, 
joins A. P. Smith Mfg. Co. sales staff, 
at East Orange, N. J 


*% Holland S. Frink, vice-president 
manager, Frink Sno- 
Plows Inc., Clayton, N. Y., died 
March 5th, according to an an- 
nouncement received as we go to 


and sales 


press 


* “Is 5 
telligent?” 

“I don’t know 
work this morning, and when I went 
to lunch she was still trying to get 
EStablished 1901 on the phone.” 


our new secretary very in- 


She just came to 


James B. Cook Jr., (right) general sales manager, General Products Division, Hays 

Mfg. Co., Erie, Pa., being sworn in as Assistant Director, Mobilization Planning, 

Water and Sewerage industry and Utilities Division, U.S. Business and Defense 
Services. W. A. White, Sr., BDSA Administrator, left; Walter Picton, center. 
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HORTONS PH 





South Bend, Indiana’s sewage treatment system uses 
digester gas as low-cost fuel to drive sewage pumps and 
air compressors. 

To equalize the variable gas production with demand, 
CB&I furnished these two 45 ft. diameter Horton- 
spheres®. Excess gas is stored in them at 40 lbs. per 
square inch working pressure—and released according 
to demand. 

Hortonspheres are in demand wherever progressive 
operators seek to reduce sewage plant operating costs, 
for two reasons: Hortonspheres store more in less space; 
and, their performance is backed by seven decades of 
CB&I’s craftsmanship in the design, fabrication and 
erection of steel plate structures. 

Write your nearest CB&I office for details on Horton- 
spheres — for either digester gas or municipal gas service. 


MER 

















YS SEWAGE PLANTS 
SAVE with 
ORTONSPHERES 


@ Store more...in less space 
@ Smooth out pressure variations 


@ Provide peak load gas reserves 


Continuing improvements by CB&I in 
design, testing, fabricating, and erection 
techniques and equipment — plus new 
tougher steels with higher yield strength, 
have considerably extended the volume 
of gas that can now be stored at high 
pressure. 


Cuicaco Brioce & Iron Company 


332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 
OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 





Why? 


. 
Th ere Ss Because a V-notch Chlorinator needs no auxiliary water supply. 


no You can plan on clean, dry chlorinator rooms with no 
messy drain—no chlorine gassing back. And best of all... 


waste water pone forever is the high cost of wasted auxiliary water. 


from And, of course, the right plastics make the whole 
chlorinator chlorine-proof. 


a V-notch 


Yet these are just added benefits to the main job: 
Simple, dependable, wide range chlorine control. The kind 
of control you get only with a W&T V-notch Chlorinator. 


A booklet, “The V-notch Story” 

will tell you about all the W&T V-notch 
Chlorinator features. For your copy 
write Dept. S-128.78 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 








